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COMMUNICATIONS 


U SO LECITHIN FRAGIU-n IN BLACkWATER FE\’ER AND 
HAEMOLITIC JAUNDICE. 

ur 

RENRTi FOy 

AND 

ATHENA KONT)I 
WefUomr Trurt Ritrarth Laboratona 


In a prcMOu* paper {Fo\ Kondi Mouitjrms 1&41) wt shoii^ed that red 
blood cells tratufuaed mto a hiemolvaing case of bhckxvatet fc\T:T from three 
different donor* underwent haeraolvai* just as rcadfl\ as did the black- 
v.atcr frver patients otnti cells It xvas thus establuKcd that the red ceHa m 
cases of blackmier frver arc not more liable to destnictioa than arc cells from 
normal mduiduals This has been micrprcted as imphing that it u not the 
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red ceUt tbcmtelre* tint are at fault in bUcknatcr fercr but that there ia aome 
drcoIitiDg baemolyaia that deitroTa all red celia that cook into contact with it,i 
irrespective of their origin. 

No aidafactory explanatloQ has so far been giitn of the nature of this 
haemolTaiQ or from wbeoce it aruea with such saddenoeas to cause the catM 
tropiuc haemol^ that occma in bladwater fevti Nor has anj aimrcr been 
gnen to the question whether the haemoijsia that occurs in auch coodi 
tioQs as acholunc jaundice favam, and the haemolytic splenic ts 

of the same ongin and nature as that of bUckwater fever \\e Loow that in some 
of these conditions the red ceQs themselves are not normal as is shown by their 
increased fragility to saline but in others so far as is knono, the red cells appear 
to be normal In bUckwater fever cnalana no doubt pUys an important role 
which it does not in the others. 

Attempts to link up these \anoua forma of haemolysis have been made 
by a nnmber of different workers at vsnous times among which that of 
BnaiMHZu and FABKATua (1936) and FAHUtics (1939) n perhaps the most 
attractive Bnedy pat, thm norlera have postulated the production of a 
haemolytic auhstance lyao-leathm, in the stagnating blood of the enlarged 
spleen, which acts on the surface of the ced cells so as either to htensoljse 
them or predwpose them to destrucdoo A prerequsrte for the productioc of 
lyso>lecithin u the separthen of the plasma and cells neb as would occur in 
the spleen especially if this organ u enlarged The work of Rmislt (1936) 
on the anatomy of the spleen and the blood circulaoon tbereiii is a considerable 
prop to tha h) pothests of FAUKAftra. It should however be pointed oat that 
more recent work by hLvdzrcEli and hia collaborators (1940) and WhIPTLS 
(1941) on the spkmc arctdatiQa have led them to draw quite opposite con 
cluaiOQS regarding blood diftribution in tha organ 

So far ts we arc aware no attempt has been made to inveatigite the kinetics 
of lyao-leathm haemotysn on the Hno Utd down by Ponpzb (1934) and accurate 
quantitative studies of tbc process are entirely lacking SmoiB (1940 & 1941) 
Sment and Miujs (1941) and a mimber of others have earned oat rough^ 
quantitatiTe fn^iiity tests using varying dilutions of iyto-lecilhln in laffne 
with washed red cells taken into white-cell-ccunting pipettes After allowing 
the nuitnrc m the prpettes to stand for 1 hour the unhaemolyscd cells remaining 
in tbc pipette are counted in an ordinary counting chamber and the percentage 
haemojysa estimated Ponpi* and others have shown that this method of 
estimatiAg haemolysu n uosatssfactorr especially where the haemolysis a 
rapid as It is in the case of lyso-ieathin if only for the reason that o much 
as ^ to 1 hour may elapse between making the count on the first pipette and 
the last Further the acdrmentatloQ that ocenrs while the pipettes are meu 
batmg introduces another unknown factor into the system, since It it probable 
that the lysm sets through surface phenomena We hare therefore m our 
vrork on lyso-ledthm haemolysa ta^ the method recommended by Pondeb 
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with a Pulfnch photonKter modified to meet the needs of our special mvestiga- 
tiom By this method not only u the Iyso-!eathm red-cell system kept from 
sedimenting* but the degree of hacmolvais occurring in all the tube* can be 
read within a few minutes of one another and with accuraev that cannot be 
approached with the pipette method 

Using thia method we ha^'c estimated the Ivso-lcathm fragiht) of cells 
from cases of blackwatcr fever controfled against normal cells, and compared 
With saline fragiht> 

In some xjuarters the assumption has been made that lyso-Iccithm and 
•alme fragility follow one another m a general waj but from the work outlined 
below It is clear that this u not so and it seems that saline and Ivso-lecithin 
form two different resistance senes (Rttvosch 1911 , Ponder 19^) in the 
same sense as do saponm and saline The cells of acholunc jaundice by 
contrast show an incresaed fragility to both aalme and lyio-leathin, those of 
bbckwitcr feter showing it only to Ivao-lecithin. 

Cau DfUaU^OBi 

A child seed 13 yean speot some m • tmlinom area rn Natal retorned to 

lohannetburs and deivtopcd a ferrer which was clmicalljr dufooerd *s trulam and dte 
patient p^-en 30 x 0 1 g mmi ses of ctebrm. Aitbou^ no picTiom hatory of malana wna 
obtainable the child had tn a pfenoos year spent some nme m the pine reserve which 
a notoriously milsrious About 36 hcnirs after hn last dose of atebrm he passed a quannty 
of black onne conuirustt 2^ rtu: per cent, of axyhannci^bu) and 2S0 mfr per cent of 
methaemoslobm with a pH of 8 2. >Cs sDlero was I (Hackert) and hit skm was deeply 
tmeed with yellow partly no doubt EnmateWm and partly from jsundice Noquirunexrcs 
p\'en at any ttme The foQowunj: day 11 U 42 be was sti]l passuac bbek unne contammg 
120 me per cent of oxyhaeroojdobm and 238 mg per cent meihaeraoclobm mth a pH of 
6 8 Uood exaramation on tha day 1 1 1 1 42 pire the foBowmj’ results — - 
R.B C 2,260*000 per cjum. i 3 per cent lodirecthaemobO^bin 25m9pcrceot 
W.B C. 14 000 per cjnm- Mcthacmalbomin 233 mg per cent 

Haematoent 20 per cent O xy ha em oglobm 29 mg. per cent 

Crude M C-V 83 p* Parasiles Negatirt a^ no pigment 

Reticulocytes 9 8 per cent 

On 12,11 42 his unne *bs almost dear and contamed 56 mg, per cent oxyhaetno- 
globin and 2S0 mg per cent methaemogfobin wuh a pH of 6-5 Th e reafter the unne 
cleared cotnpktdy and the patient made an uneventful rc co rer y 

Blood taken on 14 1 1 42 gave the foUosrmg results — 

R.D C 2,270-000 per e,mm. ± 3 per cent Methaemalburrun 48-0 mg per cent. 
Haetnatoent 21 percent Ovy ha tmc ^ lobm 9 5 mg percent 

Cmdc M C.V Wji* Parasites Negative 

Indirect bilirubin 1 8 mg per cent 

Lyso-leothm fragil^ tests were done on 1 1 1 1 42 and 14 1 1 42 and the results shown 
ro Tables 1 and 11 and Charts 1 and 2 The saline ftagiEty done on the same Hood at tb* 
same time a shown m Table III and Chart 3 For c ompa nson similar tests were done on 
a case of haetnobtic jaundice and the results giwn m Table t\ and Chart 4 AH the tests 
srere done against the same control Throughout the eapenments the pH of the system 
was dc K rm u t td alectrotnetnadly and as wi0 be seen from the tables there w» bttle 
change the control tod the un kn ow n always having the same values Acid bjem olyso 
such as occurs ra parovysmal nocturnal hJetnoglobimma, can therefore be ruled out 
OIau and CATTUt 1910). No buffers were added to any of the s yste ms as these have 
been tbow-n to interfere « ith tbe reaction andhaemoglobm itself acts as an elBacnt bu&r 
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ladtartsA 6 and 7 Pncc Jom curm are fimi them iA( that tbnvwu wnw clttOTc 
fn the duunetrr of th* red cefti (kc behm) Owiaf to the paomt lesrmf the hoeptta] «• 
«ero urobk to foQoir up the cue after M II 43. 

lo Title ^ fomubc ind figures are given thcmiog the raiiibons fn the 
dimeosioiu of the rrd ceQt that tiLc place in blackinter fever haemolytic 
jcuodtee and Domula. It uQI be seen from this table that the red crTk from 
blachvater fever seem to occupy a pontioc that a intermetlute between that 
of haemolytic jaundice and nOTrnal. Clearly move material s neceaaaiy before 
final concluatons can be drawn, bat «e thbik that the data presented here are 
tuffioent to indicate the general trend of events. 
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Bbckw*t£rF«?Tr(ll 1142) BUctrratcr Fercr (14 11 42) 



As has been pointed out b^ \X)N Boeos (1926) and more reccntl) b) Hadex 
( 1935) the crude mean corpuscular volume (MCV) such as u Stained b\ 
dixidmg the haernatoent percentage bj the red cell count gives httle real insight 
into the actual change* m shape of the red cell It a oeceasan to bear in nued 
that both thickness and diameter change* take place concurrentlj and that 
the ratio of these changes to one another ss-ill gi\e a clearer insight, into the 
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thipe of the cell thin mcantrexnents of etch dimettAion teptnlelj It 
will be teen for extmplc thtt the erode hLC\ mtlet the bltdnrtter few 
cclU tomewhit mon tpbcrocytic than normtl bat when the thicknett chtnget 
*re coDtldered together with the dumeter rbingtt t* u thown m the correewd 
bLC,V then the troc ittte of tSaui a evident, tnd the blichwtter fe^e^ 

»re e\en more tphcrocytic than normtl, but kta to thtn thote of hterDoljtic 
jtandice, Simfltrly with regard to the ditrocter thicknc** rttio NonntHj 
the red ccU Vtta t diameter whtcb ta ipproxiniatciy foor tiiae* the thidknett m 
htemolytic jtuodtee this hts chingcd to twice the tbicknett on]/ in blickwtter 
fc\cr it u about three umet 

TT»e Jyso-leothin used in these expenfflcaxs wta prepared deber by ■ 
modibed Su«OER method or by the cadmium chlondc me^od of Li.tine (1924h 
prepared bi the latter method it alwaya had a much higher titrc than by 
Binges ■ method and was very much leo variable. 

Ducoxno'i 

It ta clear from the above cxpcrimcnti that the behiTKiur of the red celts 
from bUekwater fever and haemolytic jaundice to lyao-kathin are sunllar 
although their sahne fragibty is so different SiNGOt has ahown that the red 
cells from hseroolyac jaundiee have an Increased fragibty to lyso-leothio, and 
(his a confirmed m the present case (Table FV and Chan 4 ) He coosidera 
however that haoleathin is probably not a factor m the haemolytis that ocema 
m this disease Commentiog on the increased Iyso>lecithin fragility of the ceDa 
m acholuric jaundice Daoe (1841) suggests that this b due to their having 
absorbed more Irso-leothin during tbdr passage through the spleen It 
should be mentrooed however that tbeir increased fragibty to salme can hardly 
be explained ui this wav 

A substance that is powerfully haemoljtic nt re/ro may haic no action 
when injected m tno even in great amounts ^\e have found for example 
that lyso-lecilhin which u haemolytic re vifro in very Ugh dilutions has no 
effect whatever when injected m relauveh huge smounti intravenously Into 
baboons We are aware that there are many aubvtxnces such as serum proteins, 
that have the power of inhibiting haemolysis (PcntDin, 19&4 Kuxawat 
J933 Holden 1935 ) 

In tB our expenments we hare found tbit, when cells are suspended In 
normal sahne they apipeamther normal or slightly crciuted when the smallest 
amount of lyso-lMthin is added to the suapeoston the cells rapidly become 
spherocytic. If these spberocytes are carefoDy witched they will be seen to 
twcU slowlv get fainter and faiotcr become transparent and then disappear 
completely A ttmilar senea of events taVea place when tbe cells are suspended 
jn 0 05 per cent cobra venom (N^afiava and Ponder (1942) ha* 

slwwn that In manT cases these ghosts ** can be made to reappear by r a pcading 
them In fresh sahne and mteipreta the phenomena a* being doe not to reversal 
jn baetnolym but to changes m the penneabthty of tbe envelope of the red 
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cell uhich penruts the hacmoglobm to escape into'tbe surroimdmg fluid 
The latter takes on the same colour density as the cells which cannot therefore 
be seen while resuspending them in fresh saline allows the denser coloured 
cells to ' show up in the clearer fluid According to this vtcw the red cell 
envelope is not therefore dc8tro}ed at once changes in its perroeabilitj allow 
the contents to escape and rupture of the wall mav take pl^ later \Vhcthcr 
a similar senes of changes is taking place in blackwatcr fever and haemol)iiC 
jaundice a at the moment not known. 

Ham and Castle (1&40) suggest that the hacmoly»» occurring in such 
conditions os acholunc jaundice icterus grara neonatorum, and drug poisoning 
from arsine or sulphonomides. is due to intravascular stasis, which leads to 
progressive swelling of the erythrocytes spherocjtosis and increased “ osmotic 
fragilit} The) believT that these eventa arc due to metabolic changes in the 
red and not to arculaiing haemolj'sms The authors consider that the 
intravascular stasis which occurs norm^y in the spleen and other organa is 
the immediate mechanism in those haemolj'tic anaemias charactcnicd by 
increased red cell fragihn to aalme and thej do not believe that lyio-lcathin 
It a factor in the hacroolyBu of red cells cither in vjtro or ttt vrve Their augges 
tjon that normal cells ’ may be dcitroyed by " abnormal stasis and 
abnormal cells ' by normal stasis is somewhat difficult to prove one way 
or the other and their expenmenta with concanavalm A. are tnteresQog but 
not conclusive Certainl) there it evideni^ that in man) of these haemolytic 
conditions the red cells b^ooie spheroertes and often before there it an) iiga 
of anaemia dimcall) As can be shown b) the formula of von Boros (1926) 
this spheroc)'t 06 t 8 is accompanied bv decreases in diameter-thickness ratio 
volumes and areas Although evidence is presented here to show that similar 
changes are taking place in blackwatcr fever, they arc not m anynviv linked to 
changes in osmotic sahne fragdit) as hat been tuggested by Ham and Caotle 
and Haden tending to confirm the view expressed by MoincuANO-LEvi and 
Bairati (1935a &. 1935b) The increased fragility to l)*30-lccithm is difficult 
to cvplam in the present state of our knowledge of the chemistr) of the red 
cell membran It seems not unlikely that changes in the dimensions of the 
cell may bnng about differences in the molecular configuration of the envelope 
that TTU) perrml lyio-kcithin to attack the hpo-protcin complex therein 

There is no clear explanation whv the red cells of certain ammals are more 
susceptible to tome haemoh’sms than to others nor u there any explanation 
whv the red cells of the same animal differ in their susceptibility to the same 
haemolvsm in different states of health and disease The purely phviical one 
advanced b) Ham and Castle would not seem to account for all the facts 
hRicooN and her colleagues (1938) have stated that the amount of hpoid 
present in the cell membrane is closely related to the dimensions of the cell 
and that the mavimum volume that a ccH can attain without losing its mtegnty 
13 Q function of lipo-protcin ratio m lU membrane llfisCR (193^ has shown 
that this critical volume for the sheep a 126 for the ox 130 and for man 
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film* which contain a high protein content can ^ atrctd- more «K«f> th»e 
wrth a high lipoid and Kukttw. and pRuna (1933) ha\« related thu to the 
lipoid content of aheep ot and man cell* pointing out that aheep celU ha\e 
a much higher hpoid content than thoae of either the ot or man 

It ahouJd however be pointed out that there ta at preaent Irttk agreement 
betnern the atiil}Kit figurea given bj- diffcrcot anthon foe \tnoaa membrawa. 
DHEinc’t (1939), for example comfd*ra that there n httie correlaticn betiieen 
the hpoid content of the cell membrane and iti pemieability to hpoid soluble 
tubstancea no matter hon this is erp ieaac d tihich a difficult to harrooniie with 
the wna eipreaaed by Ewesaov OzmoxN (1939), Bodamtt (1931 1932, 
1933) and Jacobi GL«»Mifr and PAJtPAaT(I935)comldcr that the penneablhty 
of the cell membrane a dependent upon the length of the carbon atom chain 
the one locrrasing as the other Hbnx has further suggested that the ccQ 
membrane a made up of a mosaic of hpoid aoJrent, and non^hpoid neve like 
areas and that the different effects of hacmolysins on red ceQs is due to varying 
combinationa of these tno a new that might fit in nith that expressed by 
EtictaON From the nofk of >0«u3 (1839) and PtATTNir* and HcvricE* (1830^ 
It seems that haemohnns Like aapoom attimk onlv the hpo«d part of the red 
ccU membnoe and that tome aon of envelope snU remims after haemolysu. 
Sodium oleaie and taurocholate appear to attadc the protein complex 
(SCHtrutAN and Riocal, 1937). 

WniPnx (1811) considers that apberoerta being more rotund than normal 
red ceBi (tt baring no aarrotf diameter) clog the capiUanei of the spleen 
hold up the cells in this organ and thua subject them for a longer tune to the 
mSoesce of pbagoertoau and Ijarvledthio. A question oeedmg ducuasioD is 
whether the spberootes by blochng the cipillanes cause stasu oe sLmis u 
caused by some unknown factor and produces the spberoc} tea as Ham and 
Castu: suggest. Wmmz cotmders that the process u a ndous cucle 

Anr changes that the red cells undergo n caild seem not to be tpto facto 
changes but changes produced hr the interaction of the cells with the enriroo- 
ment that surrounds them Changes probably take place not only m the cells 
but also in the medium nhich bathe* them In blacknater fever there may 
be changes m both the cells and theu' environment the fact that they show an 
increased fragibtr to Irso-ledthm. when compared nith nonnal cells may 
point to changes in the ted cells m the same wa} as the increased sahne fragility 
m haemolytic jaundice pointi to red cell aboontuhtv The fact, however that 
normal ceih arc also destroyed when transfused into blackwstcr fever patients 
poiats to some extra-celhilir factor as ncU, and nould make it appear that In 
this disease at least the fundamentaJ defect is not in the ted cell but m the 
environment Normal cells placed m this abnormal canronment arc also 
lysed In haemohtic jaundice the reovnal of tlee spleen stops the pwiodic 
haemolyscs but docs not change the abnormal fragility of the cells (\'’ACaBC< 
1936 Hawkhat 1934 1936 PAiro't 1835 DAtsMisfa/ 1935 Marror 
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1937) This makes it seem that m hacmohtic jaundice there arc two factora 
rerjuired for the destruction of the red cclh (J) cell sbnormaliu, (2) tome 
factor present m the spleen the removal of which pre\-ents the interaction of 
the two factors and thus stops the red cell destruction although the cells st31 
retain then abnormal fragiht> \Mvethcr there are sinularl> two factors operating 
m blackwater fever ta not possible to tan and it » not practicable to discover 
whether removal of the spleen would prcAcnt blackwater fci'cr 

Lloyd (1941) m his ersangumation cicpcnmcnts on a new bom monster, 
and transfusion of blood from splcncctonuzed and non splenectomired cases 
of haemolytic jaundice into the monster found that the cells from the splenec- 
tomued case became more spherocvDc in the monster, and ivere Ivsed whilst 
the cells from the actii-c non-splenectomized case became no more spherocvtic 
than the) were in their own arculatiom The precise interpretation of these 
results ts not ver) clear but Lloyd condudea that m hsemoljtic jaundice there 
IS some inherited defect m the red cells that makes them abnonn^v susceptible 
to damage by lyso-leathm dunng their passage through even a normal spleen 

The fact that m most of these condiaons the spleen is enlarged sometimes 
grossl) has led man) investigitort to relate the processes taking place m this 
organ to the events that follow Certainly its removal in haeraolttic jaundice 
produces results so striking as to warrant such an assumption at least m 
this disease whether it u amulari) retponsible m other condiDons like black- 
water fever or the other haemolvttc anaemias a impossible at the moment 
to SO) 

Celb leaving the spleen are said to be more spherocvtic and fragile than 
those entering (Gripwall, 1933 Mellc»en 1939 Hxai and Castle, 1940) 
but none of these experiments provw the point conclusive!) cspedallv as in 
most of them nsxcotics were used which are knovm to affect red celb (Overton 
1901) 

By libelling cells with fluorescent dve* and transfusing them into 
haemolyiing subjects and estimating the degree of destruebon of labelled and 
unlabellcd cells by means of a cadmium-iron electrode fluorescent microscope, 
we have been able to follow the fate of such cells and compare the deatructibihty 
of both pabents and donors cells l\e fee! that this a the most satisfactorv 
wa) of dealing with this question rather than observation of cells entenng and 
leaving the spleen m amnuU under anaesthesia Thu work » being reported 
separatelj 

WTicther there u an\ fundamental common factor behind all these haemo- 
l)-tic condiuons m which (he spleen »s enlarged u hard to sav Some have 
mcnminated the red celU others a circulating haemolj'sin, and still others both 
Perhaps there m a complex of several factors at work. It is not known whether 
there u more than one process that can prepare the body for the final haerooUtic 
crisis and whether tbw processes aH work in the same wav In blackwater 
fevrr, nularu would appear to be an important preparatory agent, but what 
etactlj It does or how it produces it* ultimate effect is quite unknown The 
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ground hanng b«n prcp»rcd the trigger mrr be pulM bv uty cf icwil 
tgenu «ueh n antiiiEdani trattment (quuuoe or atcbnn) or cxJd or ipJenlc 
contractioo or tbc atucl: m*) tppear mtbout tnr obnoui ciuw while the 
p»tient u lying quietly ibed 

In bieroolvtic jaundice there *re aho unbxnm factors which bnng about 
cxaccrbitioni of the haemolytic procew but herr *s in blackwiter fever the 
end remit u lyiu of red ctlh The coodmoo of the spleen in so manr of these 
hsenvilytic state* togethe r with the fact* that Ivso-lecithin ha* been shown to 
be produced m tha organ that this cubttince b known to be a pow erful tn n/ro 
hacmohtic agent, and that man\ different authors have attnbuted to ft an 
important role u tbc ge a e sb of haemolytic coodJnons warranta further work 
on the precise place that }yso>leathta occupie* m all these conditjons 

The fanetica of hao-leathin haemolysis ha* so far not been worked out. 
Pcp'iDa dbtingnahe* between simple and complex haemolytic systems, 
emphjahmg that such a dutmcoon ts ar b i tr ar y In both theae system* ha 
^ fundamental equation would appear to be applicable 

From expennie o ci to be reported later from Kjxi.iw'at’* (1933) and 
Holden s (IRIS) expenment* wiA snake venom, those of Rot and Chopiu 
(IM l) and Gancxtllt (1837) arvd FcLOBOto (193S) work on leadun and those 
of MACTAUaNE (18^1) and otbers on C/oxtniium terUta, it would appear that 
lyso-leathin u to be regarded as falling into the chss of complex agenta, umllar 
perfaap* to the am bo ce ptor •comp tetnent-avstem deaenbed by Fonudl Perhipa 
lyio-leenltiQ baemolrtK sy stein s can best be cxplaiDed on the ham of c olln sdal 
enrvtne action (Haldcve, 1930 WALnsaunirr Lmi, 1929) It a suggested 
rKaf the ei uym e leothinise acting on a aobstme of red cells or scrom con- 
taining lecithin splits the Utter into an imsaturited fsttv and and lyso-ledthm, 
which U powerfallT haecnolttK 

The r e a ction between cobra lenora kathinate and Icnthin to form Ivso- 
Jecrthin b represented ra the foUnwing — 

rCH, 0 Rv 
imtfca -! CH-O-R, 


CH, O PO(OH) OiCH MCH,), OH 


{! 


CH, OH 
Ly$o CH 0 R 


L CH, 0 P0(0H)'0 (chj, v(ch,), oh 

There appear to be thi« type* of lenthume (Belfanti 1938 MiC 
1941) and tbc product of their reaction wrth Icnthm a not the 
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same in all cases The leatiunase a in cobra \cnom appears to apht leatbin 
into an unsaturated fatty oad and lyso-Ieathin that present in plant tissuea 
splits off both fatty acids from leathin and is known as leathinase b 

Leathinasc e which is present in Cl tctlchu toim filtrates decomposes 
lecithm with the formation of phosphocholine and a diglvcende — a much more 
drastic degradation than occurs with cither leathinase a or b All these 
Icathmases have a disintegrative acUon on the cell mcrobrane or intracellular 
lipo-protcin-complex, whose integntv *s dependent upon the presence of 
leathm (MacfaRLANE 1941) It appears however that neither snshc venom 
nor IvBO-lcatlim actually disrupts the cell membrane tn vitro at least mitxallv 
They do upset the peimeabihty profoundly and allow haemoglobm to escape , 
but whether the membrane is subsequently deatrojtd seems uncertain It is 
probable that leathm from different sources auch ts that from eggs or soya 
bean or bram is not alwap the same and also that leathm preparations arc 
mixtures of several legthins On hydrolysis iheae yield \arvmg proportions 
of saturated and unsaturated fatty aada 

Diagrammsticall} the reactions of tlw different Icathmases msy be repre- 
sented ts follows (Tlte scheme takes no account of the possible vanttions in 
leathms from different sources ) 


Lecttbin 



eitrr 

Cholinc-phosphatasc >■ { 

J \ 

Glyctrophosphone oad 

+ 

Choline 

Gli cerophosphatose 

Glycerine 

+ 

Pkr^honc and 
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The tctintj- of leathume hu been »hoffn to be dependent upon the 
prr*eDct of olautn ++ bem^ tcceleralcd bv tha jod md marrfed 

by it» tbtertee \\e $hjD take Dp tha wpect of the question when cortndcring 
the action of Ino-lecitlun and inaVe vmoma on \inota types of red ccltj 
If as aecnu probable the mechafu ca of these ledthume leathin 
JeaUuD-haerooJyticfvstemi h of the oatute of an enxyme action, then it a to 
be expected that anrface areas and rofamea would hare an unportint bearing 
on the results \ Mi ov Radot (1919) and moiy recentlr Hades (1934) and 
Castle (1937) hare emphanzed this aspect of the pitisJcm, i biTI consjder 
tha qoestioa when dealtug nitb the reputed faiKirc of snake renom and lyso- 
leathin to haemoIcK the red cells of certain animals, mch at the sheep and goat 
The leathinase that occurs in beans may in some na\ be Unk^ up with 
the acute haemoplobinmTi (fa^am) that dertJops in some rndrriduah after 
eating beans, and which in Greece a tndatmguahabtc from blackwater feAcr 
(For and Koxnr 1933) ^\JU^ 0 LE and GaiE< (1941) hare found that the 
iQ^ection of die fatty add completes derired from tape worms (Alomezu 
expaioa) caiaes an anaemia it has of course long been LDOwn that tape 
wor m infescatioQ grres me to an anaemia, said to be hrperchromic but the 
tneebanum has so far not been inresngated 

It ta a ennoua fact fW although the end product of the reaction between 
make reoom lectthinaae and kadua u lr»o>leathin, the injectios of this 
end substance mto baboons as reported above produces no red ceH Irua, 
nher ea s the injecQoa of snake \enom causes h^molms Perhaps the explana- 
twn of this nuy be forthcoming on the Cnes suggested br B*c*titAX and VAir 
DAJt (1*^301, 1920b) that the cholesterol kadun ratio mar be a factor of 
nuportancein red cell lytis The irqeetion of lyio-kodun would not apparently 
affect rbt* ratio, whereas the injection of snake venom, by Uberatjng leathinase 
would aOow the Utter to split the kathin in the red cells and/or pUsnu, and 
thus upset the ratio There u no po s it n - c evidence one war or the other that 
thu actually takes place 

Sailow (1932) was unable to confirm these findings of BaixZAioi's 
regarding chokstcrohleadun ranos Rum and Sto.\e (1931) hare further 
ahown that aaponm bacfenobazs of pneumocoecus takes place onlr if choJcsterol 
is added It would appear however that the inhibiting tenon of cholesterol 
o small compared wrth other m rrco inhibitota such as proteins 

The part pU\ed bv the reticnlo-endothclial mtem m the processes of 
haemolysa a br no means clear ipuntrtatiTc studies are lacking which show 
precisely what proportion of red celh are actuaffr destrored by iba means 
recent work tending to the new that, even where this srstem is grosslv Hyper 
tropbied it o quanniadvelr and qualitatively unlikeh that it can account for 
the sudden blood ceil destrucUon that occurs in such condioom as we are 
coQsadermg \cn little ts known cooceming the more iikcir role that the 
letKukKodothclial sntem mar plar in the elaboration of possibk haemolysins 
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In this connection Hicks and Opie (1W2) have recently shown that the macro- 
phages of the spleen elaborate a proteolytic cnrytnc which, according to them 
IS responsible for the destruction of both red and white cells and that the 
production of tbiy enzyme runs parallel with blood cell phagocytosis 

Stn-ttlART 

Red cells transfused into a case of hacmolyBtng blackwater fever arc destroyed 
just as readily a^ the patient a own cells making it appear that it is not the 
red cells that are at fault in this condition but that there is aomc circulating 
hacmoljam 

By an improved spectrophotometnc techmque it has now been shown 
that IHrr those of haemolytic jaundice the red cells from blackwater fever 
have an increased fragihtj to lyao-leathin, although their fragility to sahne is 
normal unliLe that of the cells of hacmcljlic jaundice 

These two facta taken together make it seem that m blackwater fe\er the 
cells may possets some abnormal feature but that this is probably secondary 
to more fundamental changet that take place m the cells environment By 
using VAN Boros formula it is possible to demonstrate that spherocytosis 
occurs in blackwater fe^e^ and u accompanied by decreases in diaiDete]> 
thickness ratio volumes and areas that th^ changes m blackwater fever are 
intermediate between those taking place m haemolytic jaundice and normal 
controls and are not related in blackwater fever to changes in bypotoruc saline 
fragiUt) It IS probable that the imtial stage m the destruction of the cells 
IS a change in the permeabihty of the cell membrane, which allows hacmoglobm 
to escape The cells have later been seen to swell become tramparent * 
and then to disappeir That they have not been broken up can be shown bj 
resuspending them m sahne when the ghosts reappear This phenomenon 
takes place m both lyso-leathm and snake I'cnom haemolysis If the process 
IS allowed to continue the cells are finall) disrupted and will not reappear on 
sahne resuspension 

In haemoljtic jaundice it seems that there mai be some defect m the 
red cell as well u some spleruc factor shown by the fact that apicnectomy 
fails to alter the abnormal fragility of the cells to Mbn^ but does stop the 
periodic haemolysis A combination of both abnormal and splenic factors 
would seem to ne ce ss a ry for the destruction of the red cells m this condition 
The tame cannot be determined for blackwater fe^cr 

The enlargement of the spleen in so many of these haemoljtic condmom 
IS regarded bj man\ as of considerable sigmficancc The production of lyso- 
Icatlun os a result of the separation of the cells and plasma m this organ has 
led to the suggestion that this powcrfuUj haemoljtic substance may play a 
part m the haemolyscs of certain of these conditions 

It ts possible that Ijao-leathin fragiUtj is in some wav related to the action 
of this lulrttance on the hpoids or hpo-protem complex m the red cell membrane. 
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It has been «h(n«m that the amoimt of Ixpoid pr«ent m the celJ eorelope is 
doselr related to the duncmions of the cell and that the abihtj- of the etU to 
increase its rohime oithcrot beinj dtsnipted b related to the Epo-protejn ratro 
in Its membrane 

The UnetKS of IruKleathio haemohau hare rtot been trorted out, but 
there fa some ground for regarding the proceaa as one of enirtne action abere 
the enrvme Jeiathinase acting on a aubatrate of red cefis or plasma Jccrthm 
retuha In the productHra of hao-kcithuioraomealhed phcapha&de Leerthmase 
has been ahoun to be present m raanr conditwfw where haemoljtic rcactioos 
tahe place aoch as tn fatam snahe ponomng Cl tttiejm fitratea as weD as 
in dse spleen and penpbenl blood. The degradation piodncti of tbe action 
of lecithinase on lecithm are rurt ahrara the aame nor are tbe ranona lecithuusea 
aEke 

Ahhoapb the end product of the action of snalt \enom leatbmase oo 
leathm ts hao-leachin, err thu aubatance nben icjetted nto balloons in 
relitiech' huge amounti produces no haemohais and oqIt a abght ahtfa of 
the Pnce'Jone* curee to the right TTua ta m sharp contrast to the baemolmi 
that foJJowi the xnjectioo of anifce Tenom freed of iti ncurotcrdc factoe It fa 
aoggeated that thu difference 1017' be doe to the fact that in the fonner case 
the lecithin in the eeQi and or pJaaina h not dtsmrbed whilst m the case of 
anake venom lojectsoo of the leerthmase present ui the lenom will split the 
leathm of the cells and or plasma and ao disturb the iniraceDubr fipo-protein 
compte* 

The part plared bp the retieulo-endotheloJ a^slttn m the haemohtjc 
process IS bneffe dtscusaed — the resulting deemon bang that no preose data 
are arailabic to enabk anr conchcsiotia to be reached atber upon tbe part 
that tho iTstcni pfajs in actualh' dcstitmiig red ccQs or elaboratuig haemojjilDi 
that later hae the ceQi 

Proteolj'Cic enrrmes maj be produced m the macropfaagea of the teticulo- 
endotbcBil sntem and these h^e been shown to be cajole of dtstrornig 
red and white celfa 
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DQJOMHIC V«^r4U. 


a 

many of tbe»e •hofred cmdeDce cugfestire of iron defiotncy and abo of a 
deficiency ’mlmdi reapooded to hvw A dual defiaeocy was often prerent 

TEocatUL DnTXCULTns, 

1 Tht honud BloodCtnad tif BtaUhy AJnam a Mi3i knom Thant 

hypereodenue area of majtna, and the hookworm jofautioo a high and 
ayphUa a nfc — to menbon but three daea*e« Surrey* of praonert conducted 
by tfEJCfOUT (1937) and Vint (1939) rertaJ Icm vtandarda when compared 
With thoac of European* Uganda a 2,009-5000 feet abo\c tea level and tome 
lacTcaie m the xwrmal haemogtobm and red cell count might be cj^jccteti 

A axTtdl lavetUgatioQ of A/rtcan medical atudent*^ apparently m good 
health, h*a rcAcaltd no difference between their red cell and hacmoflobin 
aundarda and thou of the Earopcan The number of theae obacrraboia at 
the preaent tiroc u very lirfuted thev wdl be ertended and m time may furmih 
a bin* of cotnpanaon. Our erpenence agree* mth 'troAcr* uj India who find 
n .0 iignificanl difference b etwee n nell-fed Indiani and European*. 

2 i/tfrwqgfafai EtttmaUms — Since ga* la not available m osmy tropical 

hotfutak the Haldane method and aatk (lOD per cent. — 13 Sgranunea of 
Hb ) tt teldom uud htort oae the Sahb »caJe (lOU per cent •- 17 2 graminea 
of Hb.), and employ the aod baetnatiD nKthod although tlua probably u cot 
very accurate The Sahli (cale give* much loner figure* tW the Haldane 
tcale, and a cnuch tower coloor index (Cl) In Bntain a CE over uni^ 
in a aoere anaetcua tuggeats permooua anaemsa, bot with the Sahli ictle any 
C I orer 0 86 sboold cuggetx hyperchronua and pmuaoua anatnua. If this 
ta not ircogoiaed many hyperchrotmc cuea may be mmed. To o ver com e 
tha difficulty ne now employ a correeled Sahli »eal< where 100 per cent. 
*• 14 5 gnmtne* of Hh. and the oonnxl Cl u about aoity In additioo it n 
alnwMt impoaaibk to contert accurately the baemoglobm (ode into gnmmea 
of hsemoglabui for the rocthod* roggeated until recently were eUborite and 
beyond our command We h*%c been forced to accept the apetafication* of tbc 
maker* This introduce* an important aouree of error into tbc dcterminatKin 
of the Hb in gramxDe* and therefore of the mean corpiacuUr hactnogjobm 
concentration (IvLC H C ) ^ low value* for the latter are one of the *nre*t 

mthcAtion* we porn <rf iron dcfiacncy and are exTcn*jTely used a* *uch 
in thi* article, an clement of error n present here It h coneideTcd that the 
present acalc uicd in ifu* boapitiLf t* finriy accurate iargefy beciu*e no ca*e 
bad a figure of M C RC which exceeded the upper h«ut of the nomal rtage 
of European M C H C (Pwci Jama, Vacghak and Gonaatii, 1935), and yet 
some caae* approtunated to tha le\el Although open to auspiaon, no amount 
of technical error niJl cvplam tbc large varuUoni found m the figure* obtamei 
for hLCRC (Fig 1) and it » eonsideted that maar of the anaemias were 
hypochromic. 

3 Tit Mtan Corpmeukr VoUmt EsUmthmi —A high-tpeed eleetneal 
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ctntnfugc ^VM emplojrd Its rate of apmmng was unknown, but it packed 
red cells complcteW m 30 minutes Frrth oxalaW blood, employing ^^’int^obe’8 
double salt, was spun for 45 minutes to ensure complete packing It is felt 
that full packing was obtamed and that these figures are reliable In my opimon 



4- Hoedtworm ova. 0 Bcib hookworms ind mabrn. 


0 Malam piratna 0 Nmhcr 

Ftc. I — Scatter nisnuBcnoNor iJt casdot anaenoa with secajid to ceix volume 
(M C V ) AJft» HAEMOCLOBIN covctxthatio^ (M.C.H C,) 

1 Microcytic ottbochrtmuc 2 Macrocytic hypoehronuc. 

3 Normocytic hypochnxnic. 4 Normocytic orthodhromic. 

5 %Gcrocytic hypochromic. 6 Microcytic onhochromic. 

a fairly large element of error is introduced when the packed cel] ATilume is 
very small, and thus in the final figure for mean corpuscular Aolume but apart 
from this I consider the figure is reliable Emploj-ed on a few anaemic Europeans 
thu method has produced figures which have correlated AViih the other hacmaio- 
logical findings and eight normal Afneans fell within the normal European 
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(Price Jova €t aJ loc cit,). It u therefore cotoklered th*t high fiffurca 
of mean corputcolar volume Tvere rel&bic and that mtnj of the toMinits were 
m*crocyt*c (Fig 1) 

4 Tht pTKt^Jcmcs Cum — It appears to be exltem eiy difficult to spread 
evenly the red cells obtuoed from our •crcrely snsemic cues s point di K i ^t rM 
in the paper on morphologj' "nie lugcr ortbochromic cells tend to collect 
St the edges snd tonsrdi the tsd the sanllcr hypochrozmc cell* tend to collect 
in the central portions of the smear of penphcral blood Fsir tsmpGag trhicb 
Is essentul for the Pnce-Jonea technique, becomes sn srintrsTy procedure. 
Others have eipcnenced the mom diffi^ty (set discimion after HujlLTCef 
Faiblit ei at 1938). It xs therefore difficult to estunate sccoratcly the mean 
distocter (hLD ), snd therefore the mcsn corpuscular amsge 

(hLC A.T \ 

5 Heimstiitt OtxL — Our method probably misses vety light lofections 
snd i* described elserrhere (TJtOTVBLL, 19©) It is s floatsUon method Negstrrc 
reports tre repested tno or three 

Class^fiartim e/* oae sua by tS$ i/fiewtcta pmrti 

It ippears mentihle ihit sn srtetDpt mil be msde to dsui/y the snsemiu 
seen in the tropics, in terms of the debeiency or deficjencies present, whether 
these dehaenaes ere due to disesse or to diet If no defiaeocy u found to be 
present, then a blood de str oying dtsesse like malaru may well lx the sole c s ns c 
of the snsejnu snd therapy will be directed towards the specific treatment 
of this diseue Thu ihoold produce s complete cure and tbb is what is seen 
to occur in the malarial sneenus of hcU fed Europeans or Askns In them it 
b not necessary Co give cron or Itrer to restore the blood count to normal or to 
maintain it at a normal lc\el pnmdcd that no reispecs of the maisns occur 

It wiQ not prmt e»sy to define the nature of the deficienoes present m 
any <*»■<* of snaerms seen m (he nanres of the tropica, snd this approach to the 
question of snaemu n ill be fraught with many difficulties It wih be easy to 
define non deficicncr for tho subject has been very adequately inresogated lO 
te m pe ra te chmates and no differences have been detected m the blood picture 
Id the tropics even nben boofcnonns occaijon the iron defictencr (apart from 
th^ detail of eotmopluhii). It, boirerer u when an anaemia « found to react 
tlso to liver and perhaps to mamure that it will be difficult to assess the 
significance of this finding Thst this would suggest s pcrmcious snaeima type 
of deficiency will be geocraHy conceded espeoalJy if the anaoma prmed rtfrtc 
wry to iTDO therapy snd additional confirmabon will be lent f the snaeinia ta 
macrocytic and the bone marrow sbons any megaloblaiQc change Once it a 
granted that a pcfiucKKis ansetma type of deficMocy o present. It will be necessary 
to ascertain, if poanWe how tha defiaeney arose. Onmg to the very great 
rinty of pendetoas snaema in all natives of the tropics, it wiH be natorsl to 
Unt thk defiaeney microcytic ansemia with nutntmnal (tropical) mscrocytic 
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tnacrtua. It wU then be found that our knowledge of thi* anaemit ts Umitexl, 
and m many respects confusing 

In addition those who attempt to cUssifj their anaemias by the defiaenae* 
present may find as have others mcluding myself, that the majonty of cases 
appear to ha\*e two defiaenaes present, that of iron dcfiaency and one of the 
pernicious anaemia group "This may wcU produce a confusion of hypochromia 
and hj-perchromia, of microcytosis and macrocytosis, and many wiU consider 
this confusion intolerable and will abandon the clauification of anaemia m 
terms of defiaency and will return to the conception of secondary anaemia 
that IS anaemia secondary to hookworm infestations bilharziasis, and other 
tropical diseases Nevertheless the defiaenciea present supply the key to the 
tr ea tm ent and to the blood picture 

NommoNAL Macrocytic ANAntu* 

In recent years reporta ha%'e been published largely m India but also m 
many other tropical coimtnes, m which a macrocytic anaemia has been desenbed 
whicdi IS curable by administering liver m an appropnatc dose and form AU 
reports draw a sharp distmction between this group of cases and penuaous 
anaenua which u admitted to be a \ery rare disease m natrres of tropics, 
and indeed I ha\'e never seen a typical case m an African naii>x The chief 
point of distinction, in my opnion between these two anaemias is that pcmiaoua 
anaemia is a permanent disease, whereas on the other hand all anaemias put 
in the nutritional macrocytic group are not permanent In addition aub-acute 
combined degeneration has never been desenbed m nutntional macrocytic 
anaemia No other point can, m the present stage of our knowledge be regarded 
as unequivocal Many would state that nunrutc, which la stated to be nch m 
cxtnnsic factor cures only natntional macrocync anaemia and not pernicious 
anaemia but others do not agree mth this atatemenl From I to 2 ozs a day arc 
required and the dose employed is someumes inadequate and may thus crplam 
some of the failures 

It docs however, follow that the test meal results arc of cardinal importance 
in distinguishing these two anaemias It is true that achlorhjdna has occasion 
ally been reported in an anaemia of the nutntional macrocytic group, and a 
fair number have reported hypochlorhydna, especially dunng pregnancy but 
roost observers find a fair secretion of hydrochlonc acid 

It is true that o few authors (Mudauar and M£ 2 sON 1^2) consider that the 
secretion of mtnnsic factor is at fault m this anaemn (or at least in the tropical 
variety seen m pregnant Indian women) but most workers have considered 
that the diet was probably defective in cxtnnsic factor and that cases could be 
cured by large doses of mannite The aetiology of this anaemia may well 
remain obscure for some considerable nme, largely because it is extremely 
difficult to assess quantitatively the amount of intnnsjc factor m the gastnc 
jmcc or to deternune if any diet is dcfiacnt m cxtnnsic factor To lest for 
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mtrmiic factor tt u oecemry to hitc caaca of Aiid»onijn penuaooi aiucina 
m rtjapce and to pive tli«n be«f incabatcd tnti the gaatnc jiuct trfach is being 
amytd but cases of pcnucKJCs aruenua, wbicli arc necessary for ihu test, 
ire cn/ortufiatelj' rcrr rare in the tropjci. On ticc odjtr hand nry Etile is 
fcnotm abemt the datrihtitioii of extnnsic factor at u kaotrn to be present in 
meat and posaibJr m certro green v eget a bles, but apart from this almost nothing 
u fcncrsm aboQt its dmribnttoo m vanooa foodstofii and lU aiaav presents great 
tedoucal problem*. Cemralr all stateroenis, of rrhidi mane aboond, that the 
diet m th^ cases mu adesjnatc m extrinsic factor tnutt be recerred mth great 
caution. 

In tha group of nntmjonal macrocytic anaemia* (obach arc as far as rre 
know anassocoited with gastro-intesmud or trrrr disease), rt u in^<r**ible to 
sav at present if onlr one ansetnu or whether a group of azuennas u pT«^*ent. 
Thta there n an attetrrpt to dmde Um group into the asegaloblastic anaetma of 
prcgnancT {pertaaou* ga ie itt ta of pregnancr) seen in te mpe rate dnrates and 
the tropsca! nucrutjUc aaserma seen ro pregnant nomco in the tropic* but 
tince the Uncr disease baa been desmbed m Greece ane dulcnctum ro tei mi 
of gPographT now appear* dcrabtfuL Man% would mate a sharp datmction 
be twe e n the deAaencr auen>rrtie anaemia ot pre gn ancr and the defioency 
macToerth. anaema seen in non pr eg nant women, ro men and tt> childrett. No 
dis&nen ro. apart from pre g n a Bc v a bovrrrr known and since all dtBatant* 
tend to beeoiDe more marked doraig pregnaner the onus of proof shoold ]te 
with iho»e wbo desire to mate tKii duttnetjoii. The foetus m most of these 
cases IS born snth a nortnxl blood caveat and nor well create atenousdeficsency 
in the mother Other artetopts brre been made to creite fresh ranetie* aeeonSni 
to the reactron of these cases to mjcrttme or to cmaro hvtr extracts Much 
disagrremfnt has occurred conoeroing the dosage and form of all hrw extract* 
used in this acacmci so that, untj the posi&on ts dmhed, do dtstmction can be 
adimtted br rrasan of thu The posmon of the preaent wnter is that there 
cxiit no sure grounds for dutu^uufaing at the present urtre anr tpeciaJ raneoe* 
of nntrrtiona] macrocytic anaetma which must be regarded as a single dinical 
eotirr although further knowledge mar demonitrare that there are real 
differences and that tber cwatitote a group of tUred anaemias. In a recent 
amde HJ the Lanert the present wnter has tned to review our present knowledge 
of this anaemia, and tas green a hibbographv (TamrEUL. 1*413 ) 

fodeed. if Cirrur's theory is correct, ouoelT that r'cmtuie factor u acted 
upon bv mtmaic factor and converted into a perniooui anaemia factor then a 
deficKCCT ■fi-ie mu due to an madetpsaie mtake of extrinsic factor is not only 
possible but probable If n does not occur then it nrast ottt doubt upon the 
whole of CAXnJts hvpolhem. If jt doe* ocenr then «t mav occur at all age* 
in an races sexes and dtmates Aldtough htile w known ccmcermng the dis- 
tributHTO of ertrmne factor in vafsons Vncaoi article* of diet, vet it a extreiaely 
ttnEkelv fbir it u evenlT drstributed m cterr trod of food It u posaihle that 
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increased amounts of extrinsic factor and of iron arc needed m many diseases 
which destroy blood this may explain why these deficienacs commonly 
occur with nuUana and antylostomiasis m natives of Uganda 

Only two other points will be made First some observations suggest 
that the mean diameter (ALD ) is often on!} shghUy macrocytic m this anaemia 
or ma) even fall withm the normal range The number of mvcstigations is 
small but it is clearly reported by sevTral observers m all v'anclies of this anaemia 
All investigators stress the fact that the mean corpuscular volume (M C V ) is 
sJways raised It follows that to detect the macrocytosis of this anaemia it is 
nccessarj to estimate M C.V and that the examination of stained smears 
and the measurement of the mean diameter (M D ) may fail to detect this 
anaemia Secondly although some cases respond to mannite and a fair number 
to half a pound of lightly cooted hver eaten dafly the most reliable of treatments 
IS the parenteral adrrunistration of crude liver extracts lurr extract for injection 
(BDH)*l2to20 cc weekfy or campoloo m the same amount Pregnancy 
demands a atill larger dosage Rc&ned liver extracts like anohaemin arc usually 
effective if given m an enormous dosage of 12to 15c c weekly an amountdenved 
from a much larger weight of liver than the corresponding volume of a crude 
extract Some have reported that some refined extracts, designed for use in 
pcmiaous anaemia, are completely or relatively inactive in this anaemia 

Many describe a non haemolytic and a haemolytic variety, the latter being 
chanictenxed bj fever reticulocytosis jaundice and a splenoniegaly which often 
extendi bejnnd the umbilicus It wdj be seen how easy it is to confuse the 
haemolytic vanety with chronic malarial splenomegaly and anaemu, or with 
fcab ajar or bilharxial splenomegalies and anaemia fortunately both of the 
latter diseases are almost unknown m this part of Uganda 

Diet 

Patients divided themselves into two groups the mdigenous Gando, Nyoro 
and Nkolc tribes and the immigrant Ruanda tnbes members of which had 
walked from 300 to GOO miles from the Belgian Congo The former arc peasant 
ogncultunsts who subsist on the staple food of cooked plantains and sweet 
potatoes with certam additions of beans and groundnuts , and the poorer 
members of these tnbes take cassava Leafy vegetables are not commonly 
taken and fruit is almost unknown Meat would be taken only about once or 
twice a month this is due to poverty and the scarcity of cattle sheep goats 
and poultry FUh is only taken by a few who live near the shores of Lake 
Vtctona ^^llk is almost unknown The diet tends to be very monotonous, 
being lirmted to only a few articles it is poor in protein of good biological 

• Much of the work reported m hn articlo STme out of an attempt to find what bver 
fractiom are mort effectiTe in nutntional macrocyt i c anscitm. Liirr extract for in}ectjoii 
(D Ddl ) nts used in certain case* other* received eipcnrocntal fractions Thanks are 
due to the Dntah Drua House* for Inirr (ajectiom tent for tnal 
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Tthic iitSaem 1b Fm tmJ probably dtfiacat la tpc® VeSatacies {a wjtj, 
tiUmurt *nd csfniMwfMtof cannot be aiMwed Gmci itnaeisk coouiKm 
ht tfec tJiiijjttKnw tnbtoi (W 6 pcf ccnt-V \3pj>cr m n*u»t eociety tre 

better fed »nd teidara. oontnet ttrftjt *ft*enu* 

Tb* vmmjgrtnt Rut/nit trvbti* ton» to jn Ug*fld* and lixy niffef 
great hardiAjp* <r^ ti» road bang «xpQMd to cebkpaing fever and to js«fam 
to vr^ch they Jure btrJe iamnnuty and they ro*y be vtrj ahort c/ food, eftd 
nbuat ntfmiy o*k »nect potitoea caaMVa y^oteioa Having trrjytd in 
Ugmdi, dssj nuMt obtiui wwk or they nay be in want They e»m aboat 
fourpejH* s drr and are often not given food. They ctmUtict aevere atlfccka of 
roalam •■nd atidtr from booineonn diacaae, taenuan aacanduua and unoo' 
biaita They ejiit ai condrtjona of gn»t povectr Deficiency dueaaea, mamly 
tiio*e of ntamm A and of the B cojnpdtTt are tonwnoa They provide many 
caaet of tcactnia (404 per cent.y 

The bo«^\al makea ptamton largely for intmigrant male khocr and toale 
admjwCRU %Tt aboat foor utnea *a ouinerou« aa frtnale ao Uttk can be iatd 
*s to wfaetlarT an»e«ua sa oominorter m athet act 

The tu^piUl dirt taifd by altnokt aO of tb«e patjenn oxafUted majnJy 
of Cooked pl^Utxa cupf^emetxted hj a cercaui •rsouot of aeroet potato and 
•ome beafia hteat v%r> from I to 4 rtj a vrtek. Tbsi diet loelf »a 
poenbly defiemt m both iron and extnouc factor bst » reganied aa good 
fare b) tht iTOfnttrant Ubottr 

PtucNM. OBanranoNs 

rm raar p&\a (IS3^193S) ctAvmcArton aio\o ntcomo’^u. uJtf*- 
caaea 60 deaUn 

Malanai aaaemu 51 ct*ea, S deathi 

fiooK-orm aneoma J 16 ciKa death* 

MtUnai and tnkrkietomiAn* &4 cue* U} deatba 
Nu Toacnxrytic ataeiwe 58 ewet 13 tf et th* 

Mf«*n*fteou» grotfp 26 c»»et, U dmtha 

The teatvy roorubry rate of 20 per cent, u • tottutient on the ja»de<tuiecy 
and bconccttJea* cf treatment fhe thud and trftb group* ate not anafjxed 
any further *% they are too coit^ei and cut Uttle light on th*. aeotilogy <jf 
anaemra in Uganda 


V'iaJanal \naeiw* 

P tuxtix t c**e P wtaJ*ruu 8 eaaea (I fital) 

P jj^penat 32 cue* (5 fatal). Double oifccuon* {maiarm and /ale* 
ptntm), 10 caaca fa»3) 

mean Vdood count for the group •«** »» foUow — • 

KB C 2,400 000 Hb 39 per cew 4-6 granimr* Cl 0 61 
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I’bc following difficulties were encountered — 

1 The group was certainly cot a homogeneous group C I raned from 
0 4 to I 3 

2, Twcnty-seiTn cases having Cl over 1*0 were then arbitrarily 
transferred to nutntional macrocjnic anaemia 

3 Only half the cases show^ an adequate response to qumme (2 grammes 
dailj) and ferrous sulphate (2 to 4 grammes dailv). 

Hookworm Anaemia 

Only Necator amencamis has been found 

The mean blood count for the group waa as follows — 

R-B C. 2,340 000 Hb 35 per cent., 3 9 grammes C I 0 76 

The folloinng difficulties were encountered — 

1 The group was certainly not a homogeneous group , CT vaned from 
0 4 to I 3 

2. At the end of a month s treatment with dcwortmng (repeated doses 
of carbon tetrachloride 3 to 4 c.c. and oQ of chenopodmm, 1 cc m a saline 
purgatue on an eraptj stomach) and ferrous sulphate (2 to 4 grammes daily), 
only half of the cases were still improimg but the blood count was onlv about 
two thirds regenerated 

3 Thirteen cases havmg a Cl o\ct unitj were arbitrarily transferred to 
the outntional macrocv*tic anaemia group but the latter defiaency masked by 
hypochromia might ha\e extended into other members of this group 

4 2 c c of campolon were acadentally given to a case whose C I was 
0-60 jet It induced a reticulocytosw of 17 per cent, and a nse of the blood 
count 
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iSutntional MacrocjXic Anapmia. 

Two pregnant women, three non pregnant women, fiftj three males 
The mean blood count for the group was as follows — 

R.B C 2,040 000 Ilb 46 per cent 6 5 grarames C I I 15 

Tht following difficulties were encountered — 

1 Twenty sc\cu cases prcMouslj classiScd as malanal anaemia, but 
ha\ing a C I o\cr unit), ivere transferred to this group, but it could not be 
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cert«m thtt nutrrtjonal m*cmcytic tnicim* did not crttnd furtl*r Into the 
nulsnai group 

2, Thirteen cases prenoosly classified as hookirorru tnaemis, acr e sum 
laily transfened, but it seemed even more probable that nutritional macro- 
cytic anaemia, masLed by hypochromia, eatended further into the group of 
hookworm anaetnus 

3 Eight cases, pienmisly classified as splenic anaemia or the Banti 
syndrome, were similarly transferred cstroutioni of hLD and ttw Pnee Jones 
curre having proted a macrocytom (Troweu, 1940), 

4 Ten of this group Mere scodentally given iron and all impitncd cod 
odcrably 

6 ^\'hen given campolon, 10 c c a reticnlocvtosis of 35 per cent. foDowed, 
but on an a\erage the C,L dropped from 1 08 to O'fiO as iran-defioency became 
app arent. 

All these consKlcrations suggest that a dual dcfiaency might have operated 
in some of these cases 

THK SECOND PHAM (1933-1941). BCTttED CLMamCmO'V BT MTICUlNClEa. 

The usual dcssificaticm was sbandoited m tsvour of the following — 

1 Aieertiui if defiaencies occur and attempt to define them. 

2 Ascertain what diseases tre acoeotuatmg or causing defiaesaes 
or in any my destroying blood (eg ankylostomasa, mslsna) 

3 Ascertain mhat other infectrona or senous pstbologicil conditioos 
tubercnlosts, nephntis), tre present which may inhibit tryt fa ropoiesn 

Some 134 cases were dasrfird as foDows (Fig 1 p 21) — 

27 macrocytic onhochromic snsemifl 11 nonnocytic orthochromic anaemia. 
63 ojacrocytrc hypochromic ansemia 6 microcytic hvpochromic anaemia. 

27 norm oc y ti c hypochromic soaemta, I microcytic orthochromic anaerma, 

It moat be dearly understood what these terms tnean. The normal range 
of mean corposcular volume given by PtticE Joitn, Vauoham and GonDABD 
(1035) was calculated on the basts of the nomul range being plus or mums three 
tirnr^ the Standard dcnationu and was found to vary from 76 144 c ^ to 
96-096 c.p These figures define mKxocytic, nonnocync and macrocytic, 
and these terms (as used subsequently m this irtide) have no reference to 
the p^p diaineteT (RLD ) or the Pnee-Jonea curve Similarly these investi 
gators found a normal range of mean corpuscular haemoglobin concentration 
(M.CH.C ) to be from 28 17 to 94 35 per cent and these figures define hypo- 
chromia and orthochromia (as used subsequently in this siticie) and these 
terms have no reference to the colour mdex, m which hyperchromia can occur 

The question then emerged what was the significance of these groups. 
It WB sssQjned that mscrocytic orthochrotmc sntcuua was uncomplicated 
nutntionsl macrocytic annettufi and that little or no iron dcfiaency was persent, 
but the Utter point hB not been mvesCgsted Test mesU cidndcd the presence 
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of pcnuaou* aotcnua It was also considered that mjcrocjtic hypochromic 
anaemia and microcytic ortho^hromic anaemia were probably due to pure iron- 
defiaenc} but tbi» again has been inadequately mtcstigatcd 

The facts which came, however, to dominate the situation were the two 
large intermediate groups of sixty three ease* of Tnacroc\‘tic hypochromic 
anaemia and of twenty-set en eases of nonnocytjc hypochromic anaemia \Miai 
the aetiology of the anaemias found m these two groups ? In the first 
place all cases having senoos intercurrenl disease (neohrms tuberculosis, 
hepatitis etc ^ or eicklc-cell anaenua (three cases) were excluded, since treat- 
ment was unlikely to succeed and it was unlikely that thc^ \rcre cases of deficiency 
anaemia In this way some sixteen cases were excluded leaving some fiftv cases of 
macrocTtic h>’pochromjc anaemia and some twenty four cases of normocvtic 
anaemia in which aiueraia appeared to be the pnmaiy condition An analvsa 
IS now given of these scxTut) four cases in these two groups. 

Group II Machoc\tic HrpocHia>M3C Axaemia (fiftt cases) 

Seven deaths Pneumonia I empyema 1 «e\-ere anaemia Hb 10 per cent 
2 pellagra I inanition 1 haemorrhage after splenectomy 1 

Stx — Thirt) nx males fourteen females (none pregnant) All Afneams 
Tr&a — Twentv three indigenous twenty seven immigrants 
Agft — I to 60 years mean about 27 years 

lUeon Shod Cotat (and Range) — R.B C 2-01 millions (0 86 to 4 10) Hb 
34 1 per cent (10 to 75) 3 85 grammes Cl 0 85(0 54tol 11) hLCV 115 8 
c (97 to 134) M C H C 22 8 per cent. (12 7 to 27 8) 

Fever (twenty three cases) — 99® to 101® F (excluding maUna and 
infections) for 1 to 3 weeks 

Reiictdocyiom over 2 per cent (fortv four casesl, mean 5*8 per cent, (range 
2 3 to 15) 

Bdirahtn tn Serum «i6otv I 5 mg per cent Eight mcreased out of twentv six 
tested mean of those increased 2 51 mg (range I 8 to 4 7) all except tw o were 
indirect posm\-cs All hanng increased serum bihrubm had Grade HI and IV 
spleens except one Grade I 

Spienomegal} — Grade I six case* Grade II four cases Grade III, 
ten cases Grade IV eight cases Total tivcnty-eight out of fift) cases 
(Hackclt SchOffner classification.) 

Teit Meal — A.chIorhvdna histamine fast, one case (tested three times) 
hypochlorhj-dru one case normal eadity set-cn cases hyperchlorhj-dna seven 
N 

cases range of manma 60 to 90 ^ HQ (all compared with Bennett and Rule’s 

Bntish standards) Total sixteen cases 

Malana. — Elnvn tub-tertian, two quartan 

Anlylostonuastt — Forty fii*e cases of fifty often heav> infections 



30 


tOMOlTHIO AHAEUIA. 


Tanuua firt, ucandmls four unoetnuis five congcjtive heart ftfiure 
(•evcrc) four benben oedema two pcilagn two undolant fever ooc reltpcing 
fever one poeumonia tr^o 

Kahn Test — Pcmtive thirty fire oat of fifty (yina and typhilu) The 
madcnce of poaitivt* m routme male admianoni to tha ho*pii u aboot 67 
per cent 

The only case with t hiitammc fttt achlorhydm occurred m a young lad 
of 16 yean ahowing atypical tigna of peDagra which reaponded well to mcotmic 
acid. In view of hia age and the aaaoaatcd pellagra, it la conaidcied doubtfol 
if tioa wu a ca« of pemiaou* anaemia. 

Of aeven caaea tned on iron alone (2 to 4 gramines ferroua lulphite dally) 
all reaponded but four of them became atationary after the foDowing number 
of wceka, 2, 4 2, 1 two caaca atdl teemed to be ilowly improving at the end 
of 6 and 8 weeks retpectnely and had climbed to R B C 44 million*, Hb 
per cent and R.B C 4 3 mdliona Hb 72 per cenu, ao<J nere then loat to 
oha^ation. They were both eaxea haMiig abght macrocytoaia, hLCV bang 
100 and 106 c but bypochmcnia waa acme, hLCH d being 19 and 23 7 
pet cent It ta conaidered that if their diet were nch enough m eitnnilc factor 
and the ankyiottommiia, mabunt tod other diaotsea were treated that they 
would probably eventually itruggk back to a normal blood count, b»lened 
perhapi by the addiuon at any time of a little liver Tbe Utter poant naa not 
proved and the dual defictency a uncertain 

Two ctaea were given hm only oi»e ca*e (M C V 146 c./u hLC H C. 
24 6 per cent ) had outnQona.| oacrocytic anaenua la the main defioency 
he r ecovered from R B C I 5 rtnfliona Hb 39 per cent to R B C milhona 
Hb 78 per cent ra 2 wecki on mjeettona of neo>hepatnt 4 c c daily and he 
had reticulocyte reaponae to 13 9 per cent, and then recovered well on marmite 
three tcaipoona daily to R B C. 4 5 milhona, Hb 90 per cent tbe apfeen alto 
ahrnnk from below the umbihcu* to the left coatal margin. It » conaidercd m 
thia cste that iron defiaency wta i mino r nutter and that be waa a doubtful 
oy of the dual dcfiaency The other caae waa given hver only (R.B C 1 4 
nnlliona Hb 90 per cent hLC V 151 c,i» M C H.C. 19 5 per cent) he 
waa tenoualy deficient m both the brer pnnaple and iron g i ven hver be 
made an mcomplete reaponae and after 10 weeka bad only reached R.B C 
34 nnlliona Hb 72 per cent It ta conaidcied that recovery might have been 
mnn- apeedy and more effecUve if uon bad been given, but be waa then loat to 
ohaerration and the poant was oever proved, 

ThirtT five were given both iron and hver aoroctunea tepaiatcly 

and the double reticulocyte rerpoate watched tometnuea they were given 
togctlKT when, the blood emmt atwap roao in a moat aatufactory m a nn er if 
Intrrcarmit acnoua diacaac waa abaent and malina, if actrve, waa treated Two 
ctaea tried on manmte (80 grammea daily) reaponded fairly well, bat the 
reapoiwe to manmte waa inadequately atudied. 
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Group III NoRMOcmc HrpocHROiuc Anadua. Twentt-fodr Cases 
P ossibly a dual defiaency aQaenuau possible pure iron dcfiaeacy onaerau* 
Two deaths Severe anaemia, possibly aplastic one , infantile pellagra,” 

one 

Sear — ^Fourteen male* ten female* (none pregnant) 

Tribes — Eighteen indigenou*, six immigrmt 
Ages — I i to 55 \*eaia, mean about 28 j'cars 

Mean Blood Count {and Range) — R.BC 2 58 milhoos (1*05 to 4*67) Hb 
39 per cent f 12 to 78) UC Y 87 7 c (76 to 95 9) I^LCHC 23 91 percent. 
(17 2 to 27 S) 

Fever — Low fc\tr 99’ to 100* F nine case* 

Reticulocytosu over 2 per cent — Eighteen cases 

BiUrubin i« Serum above I 5 mg per cent — Three out of twelve tested, 
mean 1 6 (range I 5 to 1 7) 

Splenomegaly — Grade I four cases Grade 11 three case* , Grade HI 
four cases Total eleven cases out of tnent) four 

Test Meal — Fire cases two hypochlorhydna two normal aadit}, one 
h> pereWorhydna 

Malana. — Four sub-tcrtian, two quartan. 

Ankylostomiasis — ^Twentvease* out of twenty four mostly heavy infections 
Tacmasis one oscandiasis none amoebiasis three pellagra one set ere 
congestive heart failure three pneumonia one pleural effusion, one 
enlarged li%er three cases (three four and fhc finger* enlargement of liver below 
costpl margin )— <10 obNious cause except associated mth splenomegaly Grade 11 

or in 

This group was not in\*esug3ted as thoroughly as the macrocytic group 
largely because cipenmcntal work was being done on certain liver fractions for 
injection and it ^vas assumed at first that there was no deficiency of the li\cr 
pnnaplc m this group of normocytic h\pochroraic truertua li assumed 
that hooktvorms and iron defkicno accounted for most of the case* Cose* 
complicated by malana were giwn quinine «nd iron and arc not mduded m 
the following analvsts The other cases were therefore dewonned se\-rral 
lime* (or rather had the load much reduced) and were grv-en ferrous sulphate 
2 to 4 grammes daily In this W3> some seventeen case* were treated eight 
appeared to do well but were only kept under obsenation for about 2 week* 
on an average one case failed to respond three remained stationary of whom 
one died five improved at first but became stationary at a mean Hb of 52 
percent (range 45 to 60) having commenced treatment with a mean Hb of 
24 per cent (range 10 to 30) and remained under observation for an average 
period of just over 4 weeks OnI\ two case* had the blood picture anaJjTcd 
during the stationary penod both had changed into macrocytic hypochromic 
anaemia — ^ 

1 MC\ 93 2 c p, M CH C 17 per cent — »- hLC V 103 4 c tt. 
M C.RC 27 7 per cent ^ 
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2. MCV a22cp ALC.H.C 22 5 per cent.— t-ALCV 129 c 
M C.H.C, 26 4 per cent. 

Four cates were given li>er and iron — ■ 

1 Antylostomasu and lohar pnainvtnts, deI^n^mlng^nf^ >it|pTiapyriHifii» 
Hb 56 — ► 88 per cent in 11 days. 

2. Anlyloatommli and a ligbt relapsing quartan malana, aged years. 

Hb 13 — ► 22 per cent. 1 c t i j 

R.B a 0 7 0 minions/ *“ ® qmmnc. 

ALC V ff7 2 c,#!, M CH C 27 9 per cent 

TTien given neo bepatex 2 c.c. daily (— adnlt doac 30 c c. daily) 

Reticiilocyte response to 9 per cent and 

Hb 22 — »• 65 per cent *1 in 3 weeks on Irrer injectiona ■fvl 

R B.C. 0 85 — ► 3 SO milbons / iron. 

3. Infantile pellagra,” sub-tertian malana, ankylostonuaaii, aged 3 years. 

Death within 12 days, slight improTcmcnt of anscmia Too compliated 

s case to analyse the response to treatment 

4 Ankrloatoaocmasis soh-tertian tnalana, taemaus, ascindiasis. 

Female aged 30 

On iron and quinine for 2 weeks — 

RBC 0 79— *.0 74 million Hb 19 18 per cent hLC \ 80 

c.^ M CH.C 27 3 per cent, reticalocytea coostantly 17 to 20 per cent spleen 
Grade I low fever bdirubm 2 mg (indirect positive) test meal nornn! aadity 
marrow some megalobIssQc change Given liver injectKQ (B D.H) 14 cc., 
reocnlocytes fell from 20 to 4 per cent and r ec o very of R B C to 4 5 milliotB 
and Hb to 90 per cent 

Two other cases given liver and iron showed a fair response, one only 
remained under obaervsaon 1 week, the other became stationary at Hb 72 per 
cent haling risen from 23 per cent, but bad a pleural effusion, probsbly 
tuberculous, to inhibit erythropoiesia. 

It is therefore considered that a certain number of cases in this normo- 
cytic hypochromic group w ere csses of a dual deficiency Iron dcfiaency was 
osually the major dcfiaency snd in time a c eita in number might have struggled 
to a normal blood count if grreu iron alone, but a certain number did not 
Given a diet nch in extnnsic factor this improvement sbould bo scccleratcd 
given bver tins recovery became in certain cases more speedy Certam cases 
appeared to have so ma^ed a deficiency of tbe bver pnnaple that they did not 
respond until given bver 

Suggestive confirmatioo of tbe dual dcfiaency was obtamed by the cases 
showing trices of mcgaloblasUc development in the bone marrow the csses 
showing ngni sugges ti v e of hsemDlysis (reticnlocytosis, fever splenomegaly 
and jaundice) and the transitieQ mto almost pare nutnuonal macrocytic 
fortfaochrormc) (bLCJLC being almost normal), namely 27 7 and 

26-4 per cent respectively) d given tron alooc. In addition there was the 
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reiponsc of four cases to Ir.cr In this group of normocytic hj^iochromic 
anaemui the macroC)to«s of one deficiency appears to be masked by the 
microcytosis of the other 

The Effect of Correctinc only One DEncm.CY 
If onlj one deficiency was corrected m the two mtcniwdiatc groups of 
anaemia the result appear«l to depend on whether the dcfiacnc} which vets 
being treated plajTd n major part m the dual deficiency Thus if iron was 
gi\*cn to cases in. which iron defiaency was the major one wlulc the 1 i\ct 
pnnaplc deficiency was the minor one (that is the cell was usually normocytic 
or slightly zmcrocytic) the anaemia improved but the corpuscular volume 
(M C V ) rose and the hflcmoglobm stturation (M C H C ) rose (Fig 2) Cases 
did not mote (diagrammatically) towards the square which represented normal 
blood but towards the rectangle which represented nutritional macrocytic 
anaemia and two cases, prenoualy normocytic and hypochromic changed 
into that of an almost pure Iwcr pnnciple defiaency 

On the other hand if luer was gi\cn (Fig 3) to cases in which it was the 
major deficiency (shoi^-n usually by severe macrocytosis mean corpuscular 
tolumc exceeding HO c /x) then the anaemia became Jess macrocytic and 
mo\ed towards the posmon held by normal blood (two cases) On the other 
hand if liter and iron were both given the anaemia tended to change into 
the square representing normal blood (one case) or if iron defiaency was sh^l 
}t might change tcmponmly into nutntional macrocytic anaemia The complete 
reco\ery of cases of uncompheated nutritional macrocytic anaemia on Ii%er 
alone IS shown m the same diagram. 

Much has yet to be learnt about this complex problem ond it would appear 
to be unwise to gmcraltre on the few cases that have been investigated In 
due course it is hoped that more cases will have been adequately investigated 
and detailed case reports will be published the present shortage of liver 
extracts wiU however delay investigation. 

Iron DmaEscr and NurJimoNAi Macrocytic Anaemia. 

The first dear reference to an anaemia due to this dual defiaency was 
made by Napier ond MAjiriiDAR (l^Sb) They found great difficulty in 
classifying ihc arucmias seen by them m pregnant Indian women and recorded 
some fifty two cases Classification either by the colour index or by the mean 
corpuscular haemoglobin (MC H ) did not ^vidc up case* into those showing 
sn iron-deficiency anaemia and those with nutntional macrocytic anaemia, so 
that they concluded that most case* showed both dcfiacnacs It is regrettable 
that they were unable to accept the accuracy of the figures for packed cell 
volume snd to were unable to esumate JVLC V or ^LC H C. Naphr ti al 
(l93Sa) reported two cases of this dual defiaency sruemia amidst other typical 
cases of nulntional macrocytic anaemia (their Group b Case* 4 snd 6) both 

c 
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of Tirhich partly retponded to anaha«mjn aod then to iron Napier (1940) 
in micwing cxtcn»ivcl> the quciuon of anacima m pregnancy, suted that the 
mtcroc>lo»i8 of one defiaency might become masked by the tracrocytosu of the 
other and that manj cases showed • combined defiaency Nafier m his 
rmctv pointed out that many reports by others of nutritional macrocytic anaemia 
had a low CXI and vrere probably compbeated by iron defiaency like those of 
Fatrlet et al (1^8) m Macedoma 

Hare (I^O 19^ & b) has tunej-ed the question of anaemia on the tea- 
estates of Assam both in the male snd the non pregnant and pregnant female 
espeaally the btter His \'a1uable contnbution was in the nature of a lurrcy 
and did not include invcatjgation of the bone marrow of the test meal of the 
jaundice or of the response to treatment. Blood counts the AI CXH the 
M C V and the Al C H C were mvcstigttcd It is not quite dear exactly how 
he divided his cases but the chief factor acemed to have been the mean cor- 
puscular haemoglobin (M.C H.) giving hj-pochromia, onhochromia and hyper 
chromia (which differs considerably from these three terms as defin^ m 
relationship to AI CXH C ) An anaemia was judged to be mxcrocjtic if the 
M C V Isy below 85 c ft (a high figure I submit) and normocytic if M C V 
lay between 85 and c /i. (the latter being a t-ery high figure) and macrocytic 
if o%*er 120 c n The normocytic group appears to have hero dmded mto 
first a normocytic hypo-orthochromic group which sh ow e d itself bj tn 
absence of amsocjtosis in the stained films together tnlh in tbience of 
nucleated reds and secondly, a tnicro-macrocytic hypo-orthochronuc group 
(MCV 87tol47c^i. ALC H 15 59 to 29-66yy MCH.C 15-10 to 29-91 per 
cent ) distinguished bj marked anisocjtosis with many macrocytea but few 
roicrocj’tes and a reIaU\c frequency of nucleated reds Since no detoiU are 
a\'ailab!c of the Pnee-Jones curve, or of a dcfimtion of marked amsocjtosis ’ 
or of microcj'tcs and macrocjtes the haematobgical boundaries of this 
group appear to me to be open to much objection He bchevTd that it was a 
new c/ini^ eniitj but macroc^'iic hypochromic anscmia fALC V >98-093 c fs 
MCHC <28 17 per cent (Price Joses Vaccjian and Goddard 1935)] 
occurred in his normocytic micro-macrocjtic and macrocvtic hyperchromte 
groups Hu neiv cliiucal entit) of imcTo-macrocjtic anaemia appears to me 
to be open to grav-e objections although his \icws of the dual defiaency I 
consider correct 

Possible case* of ihu dual deficiency onaemia have been reported m Great 
Britain and America Tlius Dwinsov (1941) recorded two cases (Group HI 
Case* 1 and 2) which required both iron and h\-CT before the anaemia, caused 
b) a poor diet due to poor economic arcusmtmccs responded Israels (1941) 
found the bone marrow m some of hi* malnutrition case* (no deUil* gn-xn) 
show-ed iigns of a megaloblastic change and of iron defiaenc) In Arocnca 
to-caUed atypical case* of chlorosis which onl) responded well when the iron 
was supplemented by liver havx been recorded ij Ordv.a\, Gorham and 
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IiiAC* (1937), and Minot (1937) hu aUo »ern c*»e* Fadoit (1940) poanbly 
rrcordcd a caw of anactma due to thla dual defidencT’ for he reported the ci*e 
of at} lodiaa m LondoB baruig a haemolytic hypochromic anaerma with groaa 
iplenomegaiy uhich reacted to iron and erode liver extract. 

In a recent reneTP of 103 caaea of macrocjtjc anaeima m pregnancy 
Mcxuixut and Mcton (1042) report on their findinga in Indian women. They 
record that thirty three extra had macrocytic hypochromic anaemu (mean 
corpuacujar ^olorooSi c n mean corpuacular hicixiog)obm<d 0 > 7 >), and 
conddered that thta wai evidence of a dad deficiettcy ankyloatomiaaii being 
in their opuuon, largely reaponjible for the iron deficiency They al» recorded 
aix ettea of nacrocytic hypochromic anaemia which, when given iron, changed 
mto macrocytic anaemia T^y conaidered that natntKuul macrocytic anaeima 
(their macrocytic hyperchromic group) might have atarted ta microcytic hypo- 
chromic anaemia, at^ changed into macrocytic hypochromic anaemia and then 
Into macrocyac hyperchrormc aoteoua Although they employed rather a 
different definition of macrocytic tod hypochromic from that employed in this 
arode, it a ciear that they were aometimcs dealing with a dual deficiency 
One aapect of the problem which hu been aitdeqoattjy inveatigatcd u 
whether microcytic hypochromic anaemia eontxma a maahed deficaency of 
namtioftal macrocytic aoteoua. On (be other band, certam writer*, hhe 
Butucb RtEiou. (1941) auggeat that nuny caaea of nutnbonal macroeytie 
anaerma, aecn m ^Veat Afnctn pregnant nomeo may contain a maaked iron 
defiaeocy and that the coloar index drop* during Iner therapy untd therapeutic 
iron ta needed to complete the core 

Tm IirrutPHSTATiaN ot tki RxniLT* or me Phoxnt Serjo 
I t u conaidered that many of the cnaemiaa aern in Uganda oattrei ahowed 
two deficienctet. One a dearly that of iron deficiency ahown by low valuei 
of the corpuacular haemoglobui conccotratjon (M C H C.) and by 

hypochromia m the atamed film and by the reaponae to thcrapeubc iron. It 
ia alao conaidered that the bone marrow changea were dntincti\e thu baa been 
theaubjcctofaprenouacommumcabon. The other defiaency appears to be very 
aunilar to if not identical with, that preaent m natntional macrocybe anxemia. 
The htter deficiency ouy be a amgle defiacncy or it may be due to a group of 
aibcd defiocnae* of th: pernicioua anaemia type, and cannot be defined with 
preeiaion at the preaent time The latter defiocncy for defiocnoei) rauaes 
high value* for the mean corpuacolar Tolume (M CV ) and amaocytoaia, ortho- 
chromic ceili together with megaJohJtat* and normoblaati in the atamed film. 
Stnee the two dcfiocnae* diatort the blood picmre m two different directHMU 
h h poanbie that the preaence of thoae two defioenaea may not be reflected 
In any^hange of the colour index, or of the mean diaroeter (M D ) or of the 
oiean corpuacular haemoglobin (M C H ) 

The only purpoac of thia p^>cr !■ to atreaa the fact that two defioeneje* 
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occur even when least suspected It is not proposed to discuss at length how 
these dcficicnaea arise for the facta neceasary to the argument are not to hand 
Our knowledge of whether nutntional macrocytic anaemia is a single patho- 
logical entity or a group of allied anaemias is at present mSomplcte If it is 
proved to be dietetic in ongin then it wiU be necessary to consider how far 
a dicteuc dcfiaency of extnnsic factor was present m these cases At present 
this can neither be affirmed nor demed bemuse there have been scarcely anj 
estimations of the amount of extnnaic factor present in vanous Afncan articles 
of food If It IS proved that there is a temporary dcfiaency of mtrmsic factor m 
nutntional macrocytic anaemia^ as some have auggeated (but none have proved) 
then It will be necessary to sec if this is present m our cases in Uganda. Other 
factors maj influence the absorption and utilization of the pemiaous anaemu 
factor 

It IS probable that any regeneration of blood necessary to compensate 
for the chronic haemolysis of malana or the chrome intestinal haemorrhage of 
onkyloatomiaaia, roay require increased supplies of the pemiaous anaemia factor 
especially if this is lost from the body or othcrwuc deatroyed m these or other 
diseases 

Concerning the iron dcfiaency present m this dual dcfiaency, our know- 
ledge rests on a much more secure foundation The iron content of many 
tropica! foodstuffs is known nutritional iron dcfiaency anaemia has been 
extenst\*ely studied in temperate chmatea and its relationship to chronic intea 
twal haemorrhage occurring m hcwfcworm disease is fairly adequately understood 

TREATSKKT 

The treatment of the dual defiacnaea m this aiuerma presents problems 
far from solution at the present time In addition, many cases m tius senes 
were tned on new liver fractions some potent, some otherwise The mam 
points appear to be as follows but may be modified by subsequent observations 

Blo^-dcstroyuJg diseases should be vigorouilj attacked malana needs 
quimnc which mil gi\‘c a reuculocjte response and a nse m the blood count 
which appears to depend on the following factors fint the intensity of the 
anaemia, and secondlj the degree to which that anaemia was caused by malaria 
Almost no response may be obtained m light infections Hookworms arc 
better left until the haemoglobin has rege n erated to half then the dangerous 
anthelmintics can be repeated until ova arc absent or scanty 

Both dcfiacnaes should be corrected from the xtry beginning and then 
blood regeneration is extremely rapid This, howrver does rot demonstrate 
the dual defiaenc) If dcfiacnaes arc corrected separately and the first 
reticulocyte response has subsided after correcting the major dcfiaency, then 
the correction of the minor defioency causes a second reticulocyte rac dependent 
on the amount of haemoglobin present and on the intensity of the second 
deficiency Cases m which one dcfiaency predommatea may show scarcely any 
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resporae if tire mmor de6aeocr ** ctwrected but i Urge r«poQ»e to the 
correction of the major deficiency «nd in tuch cue* it may be m3po»«He to 
demon»tr»te the duii rrtpotiae Howtrer iftbem»Jordeficiencyi#corTrctcdfii»t, 
and no treatment a afforded to the minor defiaency blood r e g e n eration, nhich 
a at fint rery rapid imuhy later be co coci aJotr or even atatjonary at tab* 
optima] figurea, and the blood picture become* mote and more tiat of the 
uncorrected defioency Thus rf in macrocytic hypochromic anaemia mm n 
given the blood picture tend* to change into that of nutntiona] macrocytic 
anjeima Some of theae ci*<* might contimw to recover even if liver were 
never pien, hot perhap* the eUboraaon and abaorptioo of the lirtr pnnapJe 
from the diet u adequate to the occauon, and after a atniggle the bloii count 
may tlmly me to a normal figure 

The cure appeara to be permanent if blood-dettroymg dt»e*»e» are reduced 
to ineffectrre kr^ arkd the diet remain* adequate bat otMcrvatioiu on thi* 
pomt are of Dcceaaity \eTy inadequate 

In treating the dc6ci«cy of the liier pnnaplc, roamutc (60 grammea da3y) 
rm adequate in two caaea Lirer tra* more effccQve half a pound of cooied 
ffvrr nu urualty adequjte and tru the oKihod of cixnce among poor patientt 
It wt* cheap and it corrected many different defiaeoae* in the mrtnbon, Toer 
peatast* dinly ate this amocst daily LnerinjntiaQ>vtrempnrthibk mere 
effecUie and more apeedy Some liver mjectwaa u*ed m penucaoa* aaaetma 
appeared to be ineffectire or feeble or uncertain lo the coirectiOQ of thia 
defioescy Crude extract* ere to be preferred, being ahnyt cheaper and are 
conaatentiy effective thu* Lrer extract for iD_;ectJon (B D H ) 10 to 20 ac 
TVetkIj campolon 10 to 20 c.c weekly Kcre ahiay* effectire. Pregnancy may 
demand a large increase m the dose. lotencurrent infection* including malana, 
or aenotn disease ouy inhibit partly or completely til iTgenrittHm. 

CoKajnroN 

On the foregoing it u nbimtted that a dual deSctescy was operating in 
many anaeima* seen in the naaret of Uganda ^VTiether iroQ defioeocy chonld 
now be rccogmxed a* mdodiog the defidency of the liver pnnaple or natri 
tkuia] macrocytic anaemia thonld be extended to include much iron deficiency 
1 * a quetboo which will have to be decided. It u lubsutted, aJbat with tome 
bestatkm, that the creation of a omr anaemia a the ninpleartohitiaa. Since the 
blood film, bone xni rr o Tr aetiology and treatment ha* two aspects, rt u suggested 
tbit perhap* the term diaurphic anaemia " will commend itaeif to other 
wor km in thu field. 

If doe to the exigencies of the war other published work ha* not been 
■cceasibie to roe, I trust thst difficulbe* beyond my control will be denned 
tfl adequate apokigy to those wba*e work or whose nomenclatuTe for thi* 
may have been orerfooked. 
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StraCHARY 

1 Anacmji m tlic tropics js uwally regarded as secondary to tome tropical 
dttcase tuch at tbe htemoljiit of ratlana and the blood suchngof hookworms , 
notntional (tropicall macrocytic anaenua w a dcfiacncy tnaerma but w regarded 
as uncommon apart from pregnancy 

2, Three hundred and eighteen csset of anaemia m Uganda -were clatiified 
along thete imet but many difficulties arote m the classification due to oitriap 
betrrtcn the groups, 

3 The anomalies chiefly concerned treatment iron might improrc cases 
of nutntionsJ macrocytic anaemu and liver might improve the iron deficiencv 
anaemia of hookworm disease 

4 The aboi'c clisofication was therefore atrandoDcd m favour of the 
following procedure — 

(fl) Define the deficiencies present. 

(h) Ascertain if possible what factors in the diet and also whit disease 
might give me to these defiaenoe* (e g , hookworms accentuating an iron 
deficiency in the diet^ or might destroy blood (« g , malana) 

(f) Ascertain what assoaaied infections or diseases might impede blood 
regeneration (eg , tubcrculosts, nephntis) 

5 To indicate what deficjcncjes were present cases were classified b) 
mean corpusculsr volume (MCV ) and mean corpuscular baemoglobm concen- 
tration (hLC H C) 134 cases were thus classified as — 

I 27 cases of macrocytic orthocKroemc anaetma (nutniional macrocytic 
anaemia) 

IL 63 cases of macrocytic hypochromic anaemia, 

III 27 cases of normoc^tic h)’pochrom3C anaemia 

IV 5 cases of microcytic hypochromic anaemia (pure iron defiaencj) 

V 11 normocyuc orthochrotmc and one microcjtic orthochroraic 
(mixed aetiology) 

6 Cases which nrre in Groups II and HI showed signs suggestiv’t of 
s mixture of nutntional macrocytic and iron defiaency anseouas The majonty 
were cured by iron and Itver, m others the response to these was tested separately 

7 A detailed analysis of these two groups is pven 

8. In some of these cases both dcfiaccaes appeared severe and needed 
treaiTnent by iron and liver, which, given separatdy, induced a double reti- 
culocyte response 

9 In others one dcfiamc) predominated and obscured the other and 
cases appeared to reco\-er albeit slowly, if tlgt major defiaency alone was cor- 
rected The raecharusm here n not understood, and it u not dear if they should 
be regarded as suffering from a dual deficiency Much would, theoretically at 
least, depend on the dwt recaved while the major dcfiacncj was corrected, and 
whether curable mtcrcurrcnt Wood-destroying diseases nvctc checked 

10 No attempt is made to define clearly how these dtfiaenacs arose, 
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Irat it a *agg«ted th*t « dtetetic deBaency of Iron lod the prweoce of hook 
worms tcttrtinttd for the bfpochronnt ind that the Ixtct prindjje defideocy a 
mitmlonsl tnacrocytk: tatec^ 

ll The do*! defiocTvey group might be d*s*i&td *s — 

(«) Iron dc&ncncy xnacmia compIlcMed by imtrhfoaal mscrocytic staemis 
(h) NertritJons] mserocTlJC complioited by iron defioency 

(c) A t»w cUmcsl entity Since the penphend blood, more p»rticukriy 
the biaxl stDCtr sbowi two espectt the bone marrow showi different types 
of erythropoiesa »nd two factors fare been detected in rt* Kettolo|y tnd in its 
treatment, it » thonght that the tern “ dimorphic snsemi* ** m»y commend 
Itself to other woAen more pmicuUriy those who bite already described tha 
snaemif in Indun pregnant women. 
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Prelminart Remares. 

I XUny «]bstanc« have been tned and some are m daily use m vinous 
parti of the world for the purpose of protecting cowi from imtation b) flie* 
dunng milking time To ichicrc success in this direction » not difficult, 
for the lime dunng which the substance must be effective is a matter of no more 
than an hour or two , nor u it important if an occasional fiy does break through 
the bamer of protection An efficient tsetse repellent, however must not only 
be cffccine for at least 24 hours, and preferably much longer but dunng this 
time it must be practically 100 per cent cffectnc since even an occasiorud 
fly breaking through the bamer may transmit death-dealing trypanosomes, 
T^c substance should also be cheap non toaac to mammals and casfly applied 
in the form of a dip or spray Of these properties cheapness is the least 
important to the expenraentalut the really important thing u to discover 
something that is protective and non tone, then demand will certainly make 
for cheapness through improvement of formula and by mass production. 

2. Many suggestions regarding protection of stock from tsetse bites by 
means of repellents have been put forward but none it founded on successful 
experience with animals, nor has any been adopted as the basis of a measure 
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mnr proved by eipcntnce to be of Yihie. Ahbongh oor cmn cmniMrion of 
« larp nombef of »ahtaflce» for t*ct*€ repelfcnos h*i met fnih Uttk «cc«**, 
jTt MS the nvtk bts been c»med oat tyitenaticaUy for more thm « yeer dunng 
which time many improvemenu m rcnhniqw been m*dc we belme our 
expenence c*n »erTc u t useful introdoction » later end, or hope more 
fuccestful m penmcntatfoo of the Mme kmi 

3. The p c r ce o ttge of twue-fhei that harbour trypamaomw mfectire fo 
stock T»na with arctmutancc* but djasection of i himdred or moro uetie 
from tny locthty uataflT dackisc* twore cn 5 and lO per cent with trypanoaoroa 
m the faypophaiyitx, and auch tactae are nearly ihraja mfeem e to stock. The 
percenta^ o auSoently high to mate it neceaiary that a rrpeUcnt, to be effecth e 
•honld atop off tsetae brtmg during the time pimttcanm is required 

4 But e\-eo more than dil« may be required. Appartntiy the deJiaate 
proboaoj rennlni emheathed m the protecting pajpt which prq}<rt bon 
aontallj m front of the tsetse a head at aB times exrcpt when h is lowered 
for the dedewte purpose of feeding On these occakas^ if the tsetse u infectivt 
trypanosomes are ejected OKme£aUt\ the probostu pcnctum the akm or 
probably eren as aooo aa the tkm ti touched firmly Dr Earc Bcstt of Tinde 
Libomtory for the Study of Hunan Trypanoaotaasls, has been paying much 
attention to the oomber* of Crypanoaomes extruded on to a glao ahde when 
tha n interposed between the preboaoa of a hungry infective fiy and a guinea 
pig which the &y w atninmg to reach. In the cxrmv of a ccuziute a penbing, 
serertl handred trypanosotoes may be extruded Tha b important, because 
we found that hm^yry flies applied to a portion of akm on Trhkh a repeBest 
had been aprayrd might probe men when they did not actnafly feed— and by 
feeriiaf we mean the imbibmon of anSdent blood to grre a transitory red 
tmge to the anterior part of the abdomen. By engorgement, we mean faB 
disteoakm of the abdomen 

5 To asoertam if probmg ■ntlmot aohsequent feeding migit infect, one 
of OS went to "nude, wh^ indindual tsetses fa»wn to be InfccGre irere kmdly 
placed at axu dtspoaal by Dr Bum There five rata and one ytrotg anr-hetr 
were dressed with an appropnate repeficst Subsequent feeding teata with 
dean flies were earned out uniil—sfter about 48 twura — the stage was rouhed 
when hungry tsetse might be expected to probe without feeding Four teparate 
fliea, known to carry To f w j f ann Mt nkadm/MU ut infective form, were then 
applied to the rats and ant bear one to each of three rata, and one at mtervals, 
to two rat* and the ant bear In all cases the hungry ffies probed actively bat 
only m the case of one rat did the fly actually feed nererthejeas til tbc anutuls 
showed trypanosoinei in their blood a week later Thus ndudrog the rat 
on which a fly fed, all the expenmental ammaia— fonr rats and an ant bear — 
were infected by tsetse that probed without definitely feeding 

a From whtt bos just been said rt may be gathered that m keep tsetse 
from feeding may not be diflScuIt, bat to keep them from probing is extremely 
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difficult Actually if we thought that wfut occurred at Ti^idc with rats and 
captive flics would also occur m the field with cattle and wdd flies we should 
fee! despondent regarding the chance of any satisfactory rcpcUent being dis 
covered But the two sets of conditions are different In the first place wild 
flics do not behave eaactly like captive flies which are tame by the time the) 
hare reached the stage of being mfcctivc, and when hungry they do not hesitate 
a moment after being applied to a tasty host before probing to find a suitable 
spot for obtaining blood A w3d fly on the other hand, rarely bites irarae- 
dialcly it alights , it takes stock of its position first Notr the only kind of 
repellent likely to be successful is one that is absorbed through the pulvilli of 
the feet and rapidly causes paralysis or death , therefore if a fly m contact with 
such a substance does not start to feed almost at once there is a good chance 
it will not start at all Hence a repellent that fads to atop infection when condi- 
tioned captive flies arc applied to a rat, w3I not necessanl) fail to protect 
domestic stock in the field 

7 In the second place the rat (and presumably the young ant bear) is 
particularly susceptible to infection with T rhodfsisjWt and the Minimal Infec- 
tive Dose IS therefore proportionately small But although data are not available 
to confirm the supposition, it is reasonable to suppose that the MID of 
trypanosomes is much grrater for the ox than it is for the nit, and that light 
probing, which would find a blood vessel m a rat s ibn and transmit an infective 
dose of trypanosomes, might fad to harm an ox. 

8. The point we wah to make is thst when a substance is being tested 
for tsetse repellence one can feel confident about its efficacy if throughout 
the prescribe time, it stops tU tsetae from probing If though, some of the 
tsetse probe even though none of them feeds, the substance may or may not 
be effective, and the doubt can only be rcsohed by further expenments , this 
time under field eonditioni So far we ha^ not found any baiWess substance 
that will certainly stop hungry flies from probing throughout 24 hours, and 
only one that will stop them feeding— -end extn this partial success was obtained 
with donkevs but not with cattle 

Notes on Technique. 

9 All laboratory trials were earned out with captive Ghtwia monUans 
The pupae collected by skilled natives m a dense fly belt near Kondoi Irangi, 
vrere taken to a resident officrat, who tied them m a httle musha bag, packed 
this m cotton wool within a small wooden box, and despatched them to us by 
post At Mpwapwa they were transferred to a jam jar, the mouth of which 
could be closed by a piece of mosquito nettmg held m position by an clastic 
band The layer of live pupae should not be more than about sn inch deep, 
or emerging flics may not be able to work their way from the bottom. As 
the flies hatched they were pm mto Bnicc boxes to the number of about 60 
In each box, and without regard to sex, Bruce boxes are rectangular boxes 
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6 jn. X4 iTL x3 in wooden except for tire two itrgc*t wde*, which *rc cnadc 
of fine wire nettwg one end h«« • binged door ind the other a pierced by 
• hok do*ed by * wooden pjog The boxes were kept swty from direct *un- 
n^t on « bench withm k fiy proof room. They Trctc plxced on Urge mesh 
wire netting »trctcbed over thidlow tr*ys ctmUinmg s little rmter Stock Sks 
not required st once were girni • chao<* e\ery dsy to feed on a bcaitby aheep 

10 Hnngry fl«s for ttit feeds were obtuced *s follow* After • box of 
ttock flies htd been apjdied for aboat 10 rmoutes to the dipped skje of a 
healthy aheep the uaecta were ahaken into a bag of mcsquito netting 2 ft, x 1 ft 
in aixc and all the engorged flics were picked up with the aid of a dry test tube 
and tranafetred to an empty Bruce box Tha was Ubelled to show the nurober 
of ftiea and the date of feeding After 3 days without food they were pot into 
gicst jam jara doaed by dean netting From fire to eight fltca were pot into 
each jar which was then pait mouth down on the wire netting After another 
24 houra i a when the ftiea had been just 4 day* without foodt they tverc 
ready for teat feeding Aixnii aii ta a good number for etch Jar it u amall 
enough to pc trei t obaenatlon of indmduaj flrts^ and large enough to give each 
test the ciaiace of being fully vahd. RepeUence was ccmndcrcd itgi*;^cssf if 
not more than one fly m any one bottle fed on the test anuxul, dunog tbe tune 
that not less than hdf the fliea m another boule applied to a cost^ ammal 
of the same specKs ea the test one betsme engorged As ftsted sbove repellencfi 
vraa considenfd as pnAtUy ejfreftc* if no flies fed on the test beut It would 
hsTt been coosidefed Jffijuuly tfftttm* i no fljes probed 

11 AUny pnfailt hnc to be guarded against Bottle* and gznxe covers 
must be cbemicsQy clean captive flies are extreindy araaitrve to even such 
trscea of poaon at may be introduced by an assistant deamng jars with sand 
coflected nm a cbemtcal tabontofy or faSing to wash weD snd afterward* to 
rinse most thoroughly all gsuzet prenoualy m tests with rubatancea tome 
to flies. Tsetse m such a cootammated yar may show no ngn of tfleess beyond 
anorexia detectable if they are applied to t control aiumaf bttt leading to a 
false condoaion if they are applied to a teat beaat. We found rt tnadTuahk 
too to make test feedlnga m open air Irealthy flies m dean bottles may 
be deterred from feeding cren on clean anurnU by the mere change from 
indoor* to outdoor* in all our later testa, therefore the animal* nere brought 
into a loose box m the aame budding a* the room where the flic* were hoca^ 
and under tbeae circomatsncc* ft w»* *ddom at any time of the year that the 
stipulated 50 per cent, or more of control flies did not engorge in the 6 minute* 
allotted for the tppizaUoQ of each j*t It is adrisahJe, of comae, to ck quiet 
animal* which are easily handled. 

12 At one time me thought tbae nnght be an otgccuon to the nae of 
gUsa jir* at afl aeeing that these letam the moaiure given off by the akin, 

with it any exhalation anaing from the drug used. Therefore we carried 
oat ponlfti tests with flic* in («) gf*as jaia, and (k) cages of mosquito game 
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Stretched over a basket frame The resalt* on a sene* of succcaaivc days were 
as follows — 


Tabl*. 

couTAMso:* or culm ]\m wtts oacze ukcets. 


D*W 

Fliet Fed on Test Anurab. 

1 Fliet Fed oO Control*, 

Glut Jtrv. 

G«u2e Bnlutt. 

1 Glut }m. 

Gtoxe BukeU 

14th Juuarv 

0/6 

Oja 

1 

4/6 

15th 

Jr 

5/7 

*/« 

5/7 

leth 

3/10 

1/0 

1 3/8 

6/8 

rth 

0/16 

0/14 

1 e/u 

6/14 

laot „ 

0/8 

0/1) 

1 */u 

8/18 

IWj 

0/U 

0/13 

I *m 

8/18 

20th 

on 

Oja 

^n 

8/6 

2l|t 

on 

on 

6/7 

»r 

S^od M 

1/6 

4/7 

t 7/8 

on 


ora 

7/83 

I 4W 

46/81 


12. The table show* the naraber of flies applied and the number that 
fed m each test, and although cert&m anomahea are apparent, as the testa were 
made before the need for all the precautions describ^ above had been recog- 
nized nc«nheless the results as a whole show that little error is mtroduc^ 
b> the use of glass jars therefore as these arc more convenient than gauze 
baskets and permit the flies to be watched during testa they are recommended 
for use A amali point about their conslniction ii that the tftntr surface of the 
neck should contmue flush to the bnm if it curves outwards flies near the 
arcumference are bable to be mpped and damaged when the mouth of the 
bottle is pressed against an antmal 

13 Another point that arose was whether the presence of gaure tv as not 
responsible for flics acting differcDtly from their behaviour if they lighted on 
the skin. To test this we applied jars and withdrew the gauze immediately so 
that the tseue could fij straight on to the hair Thu made no diflcrcncc to 
the percentage that fed but as might be expected, there was less probing of 
a strongi) treated skin when there was no gauze Nevertheless there was some 
bnel probing even when the concenirauon of repeHcnt was so high that contact 
for only a minute or two caused the fly's d«th a short time sfterwsrds 


^ymirun^ 

14 Sumraing up these remarks on technique \\e advocate the use 
of chemically clean gauzc-covered glass jan conUinmg about six tsetse that 
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Ittve be«i ftarrrd for 4 dayi, ts ■ oKfo] mut for testntg fly irpeDtirti, The 
tungry fliet sbanld not be tiixa out of doon for tSor fcedf frot tlie *wfTTrtfi 
tboold be brought rndooi* to the ffie*. 

PfcOCEDtJM. 

15 The proccdorc of testing sny subitxsce us the labontory ts a senes 
of steps — 

(i) The compoond a applied to a small clipped area of the shn of a 
boused sheep. After 24 honrs, Lnngiy tsetse m one or more game mootbed 
jars are applied for 8 mnnites, and a note u made of their bchavioor and par 
ticnlsdy of the nmoher that feed. If not more than one fly m any jar feeds, 
there » significant repeDence and the second step is talen. 

(li) An 01 trhrch fires out of doors sH day u used. Again only a fiimted 
area, but tha time of oncTtpped ckm. ts treated mth the compauiKL After 
24 hours the snimal ts brought into the fiy'house snd vhile some axe 
apjdKd to the treated areas, others are pm on controls or on untieated portions 
of the skm of the test srumaL The entenon of significant repeHcnce used m 
the first step ts tgam accepted, and tf m sdditaon, there is no sign of locsJ 
ontatioQ the third step cs taken namely 

(m) The appHtcation of the comp ound to the whole surface of an ox or 
donkey by spraying or Karvl washing to test its tosoty If no symptoms 
derdop, then ss a final step 

(rr) The substance ts submitted to eo m prehen si re teats to get la much 
mfornutiao as ts obtamable without field tnsili So far only one tuhstance 
- p ytethnua — has reached tha fins! stage of testing 


. RunjJzfCT Tmi. 


16. Ahnset h cr oxMre thm ItO diSnmt •obstances asd liuiOim ham been tested 
without for tepvQrai sccica ssumt ne n e 'Aes, ohjic the pcooedm 

■Lore For cou t h m e u ce tt»y lav e be m (rouped below mto (I) pora isorptuc r eap.nls , 
^ pure 03 rim e cobstaacet (3) csh. (4) exusds. (3) nmcellaiwda lobstxnccs, sod 
mixtiiics of t«o or okMC sobctXDcesL As would b« expected, most of thcK sobstiaccs 
h^ no tcpdkai scooG on oetsc, sod to ocaoanaae tpoca notza sre added after each ^nsip 
il n ^iri j e Ufiia oei to an rt bi nf of mifTTst. The ctanplcts list cf tabstancea tcstrd a 
h cnrer cj b e cwa c there n soefa lack of mf w mst ion on ifas aoMect m the litnatiiTe. Unless 
tnditsted, all tests of ameSe s ul i in iea win trad* Widi 2 per cam, aqueous 
pi e paulk ma. 


(1) Pm Imoffmrtc Rjetadt, 

J7 1 per ewrtt cab o nit H ai itun o i r y tncfaloride aartTrawd bocti; aod 

t n o mia a cobalt mime, 1 per ernt. copper wilpf' s t c feme petdilaDde, 1 per 
cent wwflrvi In pc r ti s aj am iodide sfifatwai, 0*1 per cent, mcrenne chkode potash atom, 
poOSiBim broonde potassnzm du i *Twfr potsaseens ferroeysua^l^ tUocTiaHtte, 

1 pet ttnn 4 nm-^^ ard.tTm m tropfQsa»de.so^amtton*i lr b T te.wadiamtaaas«s. 

powifcrtd salpfanr 1 per ceta. anc wilphaft. 

IS. T*-*^ I pia ^ eriM- were aiib o tit i ^^pr eoabte repeOem rafae and to moaf 

fUf fed as well as if no ehennod bad beam appbed. 
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(2) Purt Orgatte Si^itanas 

(a) Aliphatic Compotmdt 

19 Acetic tad, tcctnne cmmonnsn oxaUte »myi alcohol c*ri>on damlphldc 

in aospy u*ter carbon tetrachloretbyi^ in aoapy vrater carbon tet rach lande m *o*py 
vrtteT Qtnc aad furforal, glycerin, 1 per cent- bydrwcyUnufte 1 per cent iodoform 
•mpettijoti, lactic aad, 1 per cent kid acetate auapemion, •eecndary octyl alcohol, oxalic 
aad, potaawum antunony tartrate todmm di-etbyl di ducMarbamttc in acetone vrater 
fodrum malonyl uiea, aodium potawjum tartrate 1 per cent aodnnn taurocboUte taitanc 
aad I per cent thiouiea, urea, unc aad m dilute alkali lanc acetate 

20 Sodium malonyl'urea and one and both showed a alight repellent action but 
not enou^ to rrakg thtm of pracncai use On the other hand, potanram antimony 
tartrate showed little repellent action but IdUed a high pe r ce n tage of the Siea Carbon 
dmilphide was appreciably repellent when aptdied to arumals mdoor* but proved to be 
too voUule for me. w Iot exposed to the auna ntyi Urea appeared actually to attract 
the flies 

(fr) A r omaue Cempeundt 

21 Acetaniiide 0 1 per cent, aenfiavine 0 5 per cent. 7-«mino»9-|>-*rEuno-phenyi 
!0-TOeth>1-pl»nartthndinmm cfalonde amlinc aniline acetate benaalwhyde benrei^ 
emulsion benzidme in alcohol water betm»c aad, bmeme m dilute aad, camphor m 
alcohol water 1 per cent daole s tertd m acetone water 1 per cent, creaol 4 4 diamidino 
diphen>’l ether dihydcochlonde 4 4 duamdsoo drpheococy propane dihyidrcjchlorjde 
4 4 diarrudino ttilbenc dihydrochlondc 2 4 diiutrophenol m acetone water p-dichlor 
benxeoe in aceterne water saturated drpbenylanune guaiacol hexaxDethyiene tetnuxuoe 
S-hydroiyMpuftoItne m alcohol water coentbol in acetone water methyl orange m alcohol 
water m^yl salicylate oapbthileQe in hot alcohol water o>naphtbol mco&ne aailphate 
1 per cent, nitroberaene 0 5 phenol phencduaxine m pbenykne diamine m acetone 
water asturated picnc aad, pyridine pymgallol qmzune m dilute aad, qumol m o raDol, 
0-4 per cent, roteoooe in acetone water saponin, aodmm ^naphthoqumooe sulphoaate 
ttrychnioe to dilute aad, sulphinibc aad, taimic aod, ta rtiaiine sn alcohol water thycned 
catetboJ xylene 

22 Whilst o number of these aromatic compounds caused a small reduction m the 
number of flies that would feed on housed sheep very frvr showed suSaent repellent 
action to Justify more tests <m arumtla ex p osed to the suru Compounds such as aniline 
acetate benxaldeb) de thymol and rotenone all failed under the more severe tests out 
of doors Nicotine sulphite had good lepcUent and kilbr^ action on tsetse but Stepm 
showed It to be extremely toxic when applied to the whole ammal (See Hokxst 6. 
French. 1942.) 

(3) Oils 

23 Almorvl, amime aniseed, castor 5 per cent, cedsrwood, chanlmoogra, tiwno- 
podium, atroneUs, clove coconut, cod-lrver cotton-aced, eucalyptus Uttseed, neatsfoot, 
olrve peppermint and tagetes oils AUo 20 per cent- emulsion <d a proprietary eucalyptus 

fly blow oil 5 per cent, used engmo oo 5 per cent kerosene parsffimmi hquidum 
and oL pios rcct. 

24 None of these oils gave sstrt&ctoty repcllcnee Eucalyptus oil gave jJTomitmg; 

rerola on ammaii kept mdoots but thts prt^se was not folfilicd when the were 

exposed to the rua. \ery disappamtiag rctulci were obtained with atroocUa oil which, 
after 24 hours completely fiuJed to show repellent scuon. Gratbiu, (according to Avrrer 
ic lUen 1922) states that fith oil u rated as one of the best fiy repellents but in our senes 
cod iivTr oil afforded no protection agaimt tsetse From the same source wc learnt t^t 
BtKtn found a cuxture «k kerosene fi*h od and atronella ofl emulsified with and 
dihitcdwith water was scoc»dfepeOentagaimtLyp<rcntfaad.Sf«wJxyj butinthc Mpwapwa 
tests the mixture did not give promtung results 

(4) Extraett 

25 Ethcrandtcetoneextractsofdems eqtHTslcntto2percmt.poudcrmkcroaenc 
soap enniUion hert aqueous extract of fresh OeumoamnerimMCM l«>es hot aqt*ous extract 



•oA Kup tolatxui, 6 p«r ofrrt mA 10 per cenL extncts o( vattle buk 

Sd Tbe keiw of dw two local wild pianta pr—wed pronoonced odouia, ■nd It it 
wd that nalivea aocDetimea place bunehea of Oe imum lacvea dmt w twi t^y 

eo to tleep to keep oB moaqojtoea. Notber of theae aqueoua ^^rtTm^-n iraa cf any Ttlua 
■fainat tartae Tbe e iU a ult of der» had poor r ep e B cnt pcw e i i 

(5) MtaetfZamoaa S^htatv 

37 2 per cent tincture of aaafbetida aatmtsd totnaon of cochjml, beecliwood 

creoaote, I per cent, and 3 per cent cuapciMocaofdema powder in aoapy water catda dip 
contalnmg 0 IS par cant aiaeniaui oxide FnarS halaain, Jem fiuld, StDchbolm tar 

28. In tprte of tbe fact that Siupaotr found beecfawood creoaoCe to be one of two 
aubataneea (the ether behiQ beecbwood cal) winch wculd lepel tsetae wbm ameaied on 
natim tt had no rahie aa teatnd by ua Tar cmottiona alao prci r ed quite nf Derna 
pcmder auapendod in aoapy water gara a amaH repeilenca when aptared on oren y i ^j i'g, 
etenm tbe aun, buttbe re^ta wei e wy ranable and t mpfiaain j d the ffrfflmt ty of apreading 
powdcra crcnly orer the whole body aor&ce. 

(6) Afutarat q/* Safataaco 

29 Cattle dip with mcocine cuiphate, naphthalene •keroaene cmnbiom, naphthale D C- 
taed engioe od emoltioca mcottne acUpbxti^'wattlc orract auapenaiona meobne aulplMte 
kanhn an a p e n aa o m, mcoOne aulpbate-tar*ol |acn leiX etnuUaoca, 10 per cent oh faoa 
net in cod-brer cid. 

30 Tbe tonerty of OKOtina aulphate could nor be reduced to a aafe level, tboogh 
wattle extract did appear to hire aotne ratna for tbia poipoaa Cattle dip (aodidm areenite) 
had DO infiuence cm tbe repeOency of any anbatanca to which it waa addetl 

PTRETHSUM Ai TffiTBB RePHLLENT 

31 Lirenture on p yre i hnnn aod pyrtthniu a Tohjminoci, ^ nritber 
Mr W H. Pem, who kinclly tided n» m our aetrc h , nor oumlva could 
dacorer mo re than one reference to te*u of tha drug againtt tiette Tha 
reference, m « report lucceambte to oa tra» by Harjus (1930) wbo fotmd 
that extract of pyrethrum brought about pan]y»if erf the locomotor centre* 
of the Inaect when the pnhilli of iti feet came into contact with the drug the 
fly recovering or auccuoibmg according to the itrength of the prepauatiorL 

32. We shall not grre details of the long aencs of obserTadona madr: by 
na when we itsed, fint, pyrethnim powder then home made extracts of this 
powder then a coDcentratcd oleo-resm of known pyrethrm content kindly 
prepared for ua by Mr V A Ricklet of the Bcott Agncultural I^boratonca, 
Kenya, and finally pyagra,” a wtU known propnetary preparation With 
all we got results that were tantalizmgly within mcasurablo distance of success, 
and yet always fell short of tbe minunum we desired 

33 Apphcations of (a) 2 per cent, pyrethrum powder suspended m soapy 
water or of (i) diluted l»me-made ether or kerosene extracts of powdCT 
cqumlcnt m pyrtthnn content to (a) or of (e) dilutiona of the Kenya prepara 
tion so tha t the spray contained 20 mg pyrethnna per 100 c.c. or of (rf) 2 per 
cent pyagra — *11 pasaed test* r e pr e sen ted by Step* i, ii and nl of the procedure 
outlined on page 48 It was the observationi that constitute Step it which 
showed that the great drawback to pyrethrum b tbe destruction of its active 
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principles by sunUgbt It became dear that these pyreth^um preparations 
VTcre harmless to the animal even vrhen applied to the whole surface on 5 or 6 
successive days It vras also obvious that they would keep any tsetse from 
biUng~-though not necessarily from probing— -for more than 24 hour* if the 
animal was kept indoors but that the same degree of protection could not 
be relied upon if the atumal was exposed to bnght sunlight » 

34 c need not describe our attempts to get better results in the follow- 
ing tvays (1) The addition of oil* such as castor oil cotton-seed oil coconut 
oil lanolin used engine o3 and tagetes oU or of ana-ondanti as thymol 
pjTOcatechol and hydroqumone or of insecticidal adjui'aata a* naphthalene, 
and ancme (2) Increasmg vnthm reasonable limits the pyrethnn content of 
the »praj (3) Endea\ounng to get a cumuUuse effect by fi\c or six applica- 
tion* on lucceasn’e day* All were failure* and in the end we d«3d^ that 
as good a tsetse repellent « any other we could produce v^-as a iimplc 2 per cent, 
emuUion of pyagra (a propnetary pyrcthnim extract sold for household we 
against mosquitoc* and fhea) 

35 The emulsion should be prepared just before use, and be made by 
first adding 60 c c of pyagra to 300 c c, of 2 per cent soft-aoap solution, and 
then adding vrater to rriake a total of 3 litres *timng all the time This it 
sufficient for the thorough sprtjing or washing of a donkej or ox that doe* not 
weigh more than 7 or 8 cwt 

36 The emuUion is alkahne m reaction, a condition unfavourable to 
the stability of pyrethrum, but any adi*antag< denied from neutralizing or 
acidifjnng the preparation did not appear to warrant the extra trouble — and if 
a preparation is to be nude up daily m the field, the aimpler it i» the better 
Me shall describe these particular test* m some detail, a* they show the kind 
of result to be expected when 2 per cent, pj'agra u used as a tsetse repellent, 

37 The simple 2 per cent, emulsion nude with laboratory tap water 
was alkaline and required 6 2 c c. of N/IO HCl per litre to neutralize it using 
phenolphthalcin as indicator 

23442 — tVetmdcehreepn^jfEtrarw (a) Ordimtv tikxhoe cm^ihioa (6) emoliioa 
made oeuttal by *ddtnR 6 2 c.e erf N/IO HQ per litre {<) emulSion made lad by sddmg 
12*4 c.£ of N/IO HCl per litre AtabootSajn AakoJe heder No 114 *nd « CatalooUn 
Knde donkey were tpnyed with{«) Ankole heifer No lOS w** sprayed trith (i») and 
Ankde heifer No 107 With (f) Th^ wete then toroed out to srsre wjth die rest of their 
herd of heifer* and dcBikey* DurirtB thi* day the UeUttve Humidity (R-H ) at 2 pjn. 
was 50 Msumum Shade Temperature fNt S-T ) was 28 5*C. and there were 8 hours 
25 mi flutes of turahme 

24 4 42 — Ai abow 9 njn. after 2-1 hour* the anhnals were brou^t latc the 
n>-hou»e lor tesung and a jar of hungrr 8tea put on to the loin of each. 

On heifer 114 sprayed with (aX 2/5 fed- 
„ the donkey (a) 0/6 

„ hetfer 108 , . (6) 0/7 . 

^ - 107 . „ fr) 0/0 ^ 

control heifer 4/$ ^ 

The anitnah were then turned cot again. On this day R,H was 71 M.ST 25 8* 
sunshine 3 hour* 25 minmct and there vr*a a trace of nun. 

D 
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29J 42 —After TtJbottit. 

On donWy 8, }ir apfiiied to thouMcr 0/B feil. 

^ ^ . fonhe»d 0/8 ^ 

coctrol, . „ «haQldeT 4/8 ^ 

Ttu rmh of refKfkiice tfter tfxm <tay« m ntHfactorr that «« deddM to (irc 
dw xebo trt anotWr tbance Ac cadwn ^y on 3 6.C, we tboroDchH nnbbed a xeba cci 
tndadoobT IULM:ajST'^ tumfatw 7 boon, 

•4 « 42 —After 24 boon 

On xetrti oi, jir tppGed to ranrp 3/6 £«L 

dookey jtr embed to thoaider 0/R 

dotdwT corttroi, }ir ap p b e d to abouldcr 5 ^ 

Scene of the flj« may hrre probed All %rte affected aeaDe wwety If the rtvilt 
b« coepp at ed « ith that obtatZKd oo, kay 2S 4 42, n may be tnfmed ther w tihu^ by >>«nr4 
and a^ayun gm the ume reauki 

We were now aa ttriWd that 2 per cant, pyagn would pro te ct donkeyt for mm 
24 boura frocn beme fed on by taetae bat it w«a al«o cktr that hoiury tatm fbe* voold 
probe arm when they could not feed. Thw u dcarlr ibown by the foOomng expenmetnt 
1 0 42 — D oeity 8 «*t d wt o ochlh cwabbed imh 2 per cent p r aj m at 3 pm Aft^r 
1 Jkoar fa tiu ata, at 4 p le f ait ffjrt wen ipp h e d and two prooed, tlthca^h all toor 
weia menband befon the ^ar wa* mooted afm uaoal 8 ro mu tea p- t t ud Sight 
ptaaoeant u indicated by mtkaaom and vtcoroua ckamng m ov et n ctttt. Mot* a e r t re 
acoon ooiaea inco-ordmaXMo. When btalK affected, the fiy fin« oiec oo to >ti batd: 
lying tboa for it mar be boarx or only ronutra, brfon dying 

Wa wiahed tn mow rf pregn wn airongly trypcnoadah If ao h tmgfat thereby 
CiT% aooia taeasnra of protecooo agamat owajjaDon of trypanoaccnn by »hght p r obin g. 
Aceorduagtyw CMute op a l-l 000 primeinul«ort m nartnal athna rtgorooBly ahtbng 
the bottle aD the tam To 10 e c cd ma flaa cnolstie wa added 0 5 ex. of ma Uood 
Tkh la ro'puwirjwa fhodatfor cad at once made a ecener-tbp prepanooD. AO trypAO* 
oacaan men dead by tha on they cooM b» put under the rceenacopc A ceotroi ptq^ 
eoa of 0 5 c c. of tta aama bbmd la 10 e c. of eornul aahm ihoaM aearc trrpctnaccora 
for iLBJiy saDEnea Tbu* 2 per ceto. pyapa oaat cam a dma Wihal efira en ant 
U y pao oiOtaea m ith m hxh tt eocnea tn oootact. 

FoQMtng thn ob a cnaa oc me diMo fred I pan mi e of tlw Keaya oko-reai n ■ c o o- 
at mm g 400 mg of pytethnna — tn 40 c c of atrrde coco pm od, and inj ect e d it toottmacr^ 
larly mto a oow aSrcted with T rewfoiffoa da a aae Tbrre «ta neither gtncnl raactmi 
nor aenooi local reaction Trypnoaocnra were found aa lwenuan tly at irregular m te r rah. 
and tt ta not dear whether thm had been any appreciable t» rira aypcnoadd actroa or 
not. The ob a er r amm a only recorded to abow the barmlneam of pyremium to tmmmab. 


ftuxniruaT Fuld Tjtui. 

Through the amrtcjy of the Director of \etcnjaTy Semcea we mere able 
to a c c ept the kmd offer of Mr F G WaDDUtoron \ ctennary Officer to tcyt 
the protectrre actiOD of py^gn tppbed to doohcya pmu tg thrtm|h a fiy beh. 
On 13th October atx donkeya left Singula to pcaa into the taetK tofeated 
woodUiid to the eaat of the Rtfl Wall, before bong brtwght back to Srapda 
agaia The journey laated 7 daya, and for five of them the donktya were panng 
thriwigh country bcmlr infcited with. GlotatM wnmttm Three of the donkeja 
were aprayed »ch monang with 2 per cent, piy ag r a emtiiaion, tod three were 
left tnme a ted aa controU. The donkeya accomparued a porter i^an of Mr 
\\ ADOiKCTOM and He himaelf walked anth the anunab and noted their reaettona 
to atucka by tame He aurntnartzea hia obacrrationa ta foUowa • — 

During 7 daya taftn the donkeya were m taetae-infcited countrr for 
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5 dzy* and vrere known to be defimteiy expo»ed to the fljes in large nuinbcra 
during 3 of these days 

The three treated donkeys passed through the tsetse quite undisturbed 
b> thciTL Tsetse were seen to alight on the treated animals on several occasions, 
but they only reraained on them for a few seconds and apparently did not bite 

The untreated controls were seen to be bitten frequently and were 
constantlj womed bj the tsetse 

The ammals were known to be free from trypanosomes at the commence- 
ment of the joumev and blood irocar* were taken every other day for 10 weeks 
after its complttiorL Only one donkey an untreated animal developed try- 
panosormasu snd he did not show parasites (T coftgoiense) until 14th Dumber 
The result of the trial u therefore promumg without being conclusive 

Summary 

A technique was worked out wbereb) the action of any substance m 
repelling tsetse flies can be compared with that of pyrethrum which is the 
oxily one of about 150 substances that gave snj promise of practical cfScacy 
in the vetennary fleld 

A freshly prepared emulsion contauung 0 2 per cent pyrethtins can be 
applied with the utmost freedom to any animal without danger and it u probable 
that an animal so treated will not be fed upon b> tsetse flics within the next 
24 hours if it remains m subdued light 

Direct sunlight however quickly reduces and eventually destroys this 
protective action. In the case of rebu cattle exposed to normal African sunlight, 
tsetse will feed within 24 hours of the drug’s application In the case of 
donkeys however complete protection against the feeding of tsetse during 
more thin 24 hours can be obtained by spraying or washing with a pyrethrum 
preparaliom 

Many kinds of pyrethrum preparations were tned but m the end we found 
we could not improve on a freshly raidc craulsion consutmg of 2 per cent 
pysgra m weak (0 2 per cent ) soluuon of soft soap 

But although tsetse will not feed on a donkey sprayed recently with 2 
per cent ppgra or similsr pvTCthrura preparation they may probe and expen 
ments with rats showed thit this miy be sufficient to set up infection However 
reasons are gi%cn why one cannot argue directly from tame flies and white rats 
to wild flies and large domestic ammab 

A field tnal gave inconclusive results because although the three treated 
donkeys remained healthy only one of the three untreated animals became 
infected However while the controls were womed by tsetse the treated 
animals were apparently undiaturbed by the flics 
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CoitcLotaoy 

A frahly p tc pai e d enmUIon of 2 per cent, pyogrm tn wetk »o(ip wlutton, 
thorougbly «Tcabbed or «pr»ycd qq to a dootcy trill p itvcpt lacUc fctdin^f 
donng a pmod of more than 24 houra of any wralher except, po*«biy heavy 
rtin. If dunng tHa penod, taetae mnso m contact with the alao for more 
than a fe^ »«tmda they become aencmily often fatally poiaooed- NevertbeJeaa, 
dunng the bncf interval before the effect of the pojaoo i» felt, a condiuoned 
hungry fly may probe and poanbly infect. Whether vrild fliea would probe 
umOarly and comecimea fn/ect can onlv be aacertamed by further field tnala 
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EPIDEMIC OF BERIBERI AMOVGST SOAULI TROOPS IJ^ 
EAST AFRICA COMALAND 

BT 

A. D CHARTERS, mjx. d t ji. Sc h. 

CapL 8XA (E^)Futd 4xlmlamt EA^fC* 


An epKlenuc of benbcn Army pmonnel ts of mteretft b«aruae 

etch man is receiving t standinhreti daily ^ct, Tvhrch renders possible an 
estunation of hu ntanun intake The oatbreak also deserves mention because 
no other case* of the disease have occurred in the East ASnci Command It 
IS proposed first to give a descnptioo of the epidemic and then to discuss the 
various constituent* the Somali diet, comparing ii with the food consumed 
m civil life 

DtscnptioH cf Eptdemxc — The first cases were seen dunng a medical 
mspecoon of the Somali Frontier Guards on 19th February 1&12. There 
were nme ptuents 

— ^The history vaned from 4 to 25 dap All the patients oomphtmed 
of swelling of the whole b^v nsoaliy commencing m the legs Other symp toms 
were dppnoea, palpitation, numbaess of legs or epigastrium and tuedness of 
legs after exertion. 

CUwal Excuawuxtion 

1 Oe^na vath pitting on pretsure, most marked over the subcutaneous 
surface of the tibia, was present m seven of the cases There was often swelling 
of the ftce and chest and, m one case oedema of the long* as endenced by 
a cough with blood stained spatum. There was no oedema of the scrotum. 
There was no albumimina. 

2L Cardzac Signs — Enlargement of the heart both to left and nght, was 
present m four case* and was accompamed by signs of venous congestion 
such as distended cervical vein* epigastric pulsaticm and tachvearda with 
diminished exercise tolerance 

3 PoiyiuunUs — ^There were patches of anaeathesu of varied dutribution 
in four patients The antenor surface* of the knees and anteromediaj surfaces 
of tibias were usually involved Other parts affected were the tips of toe* and 
fingers, cpigastnum, flank* and m one case, the left sternoloncular joint. 
There w^is bypcracsthesu of calf and quadriceps muscles There was con- 
siderable loss of power in the lower hmhi, which m one case necessitated the 

♦ I tm jodebtrd to Bnpihcr E A- Scrrox O.B.E., ^LC., Director of Medical 
Semew GJ1.Q East Afnca Command, for p ec mi ttmg me to da* artrcfe 

I am paleful to Majoe R- Sttwabt and Dr D HsirreT for the toaa of liomture 
indudme the Im of food values ui the nnra scale of the East Africa Cocmaaod, «nd to 
Lmitemnt Bassett for ha laforantron about Socoab food* 
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rapport of tn ttmtant on erther ude during wiUung knee tod tnkk jerk* 
were ab«nt in thit ptuent A chtracterutic feature wts the tymroctncti 
nature of the oeuntic rgna 

E^rnt of Epidfwnc — An inquiry revealed that *evcn Somalia in onotber 
company who were on the tame diet aa tbcae paticnta but t\ho TicTe ttatiooed 
terenl milea away were auffenng from identical ^ymptoma- There waa, 
however no benb^ m a company of King’s African Rifles situated 9 mUca 
away nor were the ttve Sotnalw attached to thia company affected preauroably 
owing to the fact that beans were included in their diet. 

ThtreprvUc TetL — ^Two of the patients w e r e admitted to hospital Each 
waa given an intramusculsr injection of 10 of viumm Bj (betaim). 

One case was a typical wet benben with marked pitting oedema of lega, 
arms, cheat and back. He bad an enlarged heart with signs of venous con 
gcation, and also showed patches of snscatheau over knees tibias, flanks, aiui 
tips of fingers and toes, 'riic injection resulted in almost complete disappearance 
of the oedema within a space of 4 dayi together nith complete r ec over y from 
the venous cangeatjon and a rrtum of nonnal scnianon. 

The second patient wav a se ve r e case of dry benben with neither oedema 
nor cardiac aymptoms but with advanced neurological signs He had octtnnve 
anaeathesu of both knees and eshrea. He cmild not walk, or evexi stand without 
iupporr All deep reflexes were lost in the lower limbs There was severe 
tendemesa of his calves and quadneeps The injection resulted m a marked 
improvement m tbe egos within 4 days, the muscle hypemstbesia hmng 
tlr^t disappeared and the areas of anaesthem haring greatly dimimshed in 
extent 

Gwrai TreMtfUmt — A daily raUoo of J (b maiae meal which was the 
only available vitamin Bj nch food at the staUon, was immediately preKnbed- 
On mv return from the inspection I recommended that a daily ration per man 
of i- lb of either ground nuts or beaus ahouW be dispatched to the unit. A 
supply of beans imved 12 days later after my second viait 

CflstTO of Eptdtmu — A second visit was msde to tbe 3 F G 12 days later 
(on 3rd March) AH tbe cases prenooaly exinaned on I9th February had 
completely recovered with the exception of two patients who were much 
improved and who only showed signs of polyneontis such u hyperaesthesia 
of Calf miisdea weakneva of leg* and absent ankle jerk* There vrere two new 
cases of benben, oedematous and dry types respectrrciy The rtcovcnei vrere 
attributed to the ration of Tnmtf meal and the onaet of fresh cates to the fset 
that there was insufficient yrmvg for prophylactic treatment of unaffected 
Somalu Tbe delay in l ec o v et y of two of the pabents was set down to some 
tnorexit on the part of these men who consequently did not consume their 
full rabon of mam and to tbe fact that at la well known, polyneunbe signs 
often take much longer to respond to treatment than oedenutous and cardiac 
symptoms. No more cases of the disease occurred 
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Came of the Ouibreek-^Yor 6 months the Somah Frontier Guard* had 
*ub*uited on the following daily rations Kicc 1 Ib fresh meat § lb , ghee 
2 02 date* ^ Ib sugar 2 oz salt ^ ox tea ^ oz One orange tm supplied 
per week. For the first two of these months no meat was a^Tiilable An 
vin’V’cstigation revealed that Somalia of another unit in the tame district^ who 
received identical rations, did not suffer from beriben They had, however 
only been hrmted to this diet for 2 months (the penod of dcidopment of 
benben occupying a period of 80 to 90 days) 

An examination of the tbo\x diet show* that there is a defiacnej of aneunn 
The table of Somali Diets (p 53) give* the composition of the Army rations 
together with an analysis of those items namely, nuixc meal beans and ground 
nuts which were recommended for prophylactic and therapeutic treatment. 
The composition of some articles of food taken by Soraah* m civil life has also 
been included m order to demonstrate how some of the deficiencies in the 
Army rations are overcome by the native diet. 

Notes on the Table of SoiiiUJ Diets 

1 Hut — ^The thiamine and mcoUuic aad \iluc* have been worked out 
from nee containing 28 per cent, pcncarp The amount of pencarp was deter- 
mined by the method of Veddes and Feliciano (1923) lOO grams of nee are 
stained with Gram s iodine solution for I minute The lodme havmg been 
nnsed off with water each gram is exammed and the amount of pcncarp 
remaining expressed u a percentage An eiammaaon of a sample of ncc 
from the Somalis diet ga« a result of 2S per cent pencarp Bj applying 
this degree of polishing to standard figures for polished and unpolisJ^ ncc 
the aneunn {Field SenTice Hygiene NoteJ 1940) and nicotinic acid (Leonq 
1940b) contents were catimatc^ 

2. Beef — Calculations were made in conformity with the food estimations 
of the East Afnca Comoeand afver deAueting 22 per cent, for \Vpste mattnai 
The vitanun A content is the amount present m 57 8 grammes beef fat The 
thiamine and nicotinic aad figures were taken from beef boiicd 10 and 20 
minute* respectively m order that they might tally more closelj with the 
\rurain content of the Somalis food (for the meat of East Afncan soldiers i* 
usually cooked m the form of a stew) 

3 Ghee — As no references (except for ntamm A) to the vitamxa content 
of ghee could be found estimations for butter have been inserted Since 
some destruction of vitamin probably occurs during the preparation of ghee 
from butter the figures may ^ over-eslimationa 

4 Fnaf — ^The stated quantities of mootimc acid m dates and orange 
arc based on the average for the fruiu exammed bj Leonc who ga\c no speafic 
figure* for these foods 

5 Maze — The thiamine value is that for local maize which contains 
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1 35 mlcnutional umta per gnunme (personal statement bv Dr D HARVEt 
Biochemist, Medical Research Laboratorv Nairobi) Bone meal is added to 
raairc for East African troops m order to os’ercomc the shortage of calcium. 

6 Btens — The iron content teas taken from French beam Phastolus 
vnlgans, the nbofla^■^n from Cojarua tndtau and the nicotimc acid from Vtnga 
amrms The other figures rvtuch 'irerc copied from the East Afnca Command 
food %’alues had been taken from Fusen and Roscoe s estimitea for Ccjanui 
tndicnj Cejaniu a^an and Pkas^HS ap m the case of sitamms A Bj and C 
reapectrvely and from local aaalysu of Canadian tconder beans in the case 
of the energy neldmg constituents 

7 Ground Nuts — The high ntaoun Bj \‘alue of -110 mtemational units 
is present m J- Ib of raw pcanuta but the aneurin content la considerably 
in^enced by cooking as shorm by the fact that baking reduces the figure to 
36S and that boding for 20 rmnules loirera the amount to 59 mtcmational 
units (Leong 1040a) 

8 Egg — TTie results were based on the asaumpaon that whole egg con-- 
tams 60 per cent of white and 30 per cent of volt. Mtamms Bj and D are 
present only in the yolk and riboflavm m the white The figure for aneunn 
represents ^e amcaint present m egg boiled for 10 mmutes 

It IS fully apprecuted that the vitamm content of foodstuffii \-anes according 
to different observers, and that figures which are not utjried out on the spot 
can onl) ser,'e as a rough guide (Since the compdation of the table fresh 
estimatioas for the composition of East Afncan diets hare amved from the ar 
Office ) It IS also realisM that the final amount n greatlr affected by the method 
of cooking 

There has been some difference of opinion with regard to the protcctrrc 
level of thiamine mtake but the figure in the table has been drawn from a report 
of the Technical Commission of the League of Nations I93S which stated 
that an allowance of 10 international units per 100 caloncs seemed to be desir- 
able On the basis of this report it u considered that there was a deficiency 
in the diet of 124-6 international units for 2 months (when no meat was eaten) 
followed b) a shortage of 59 international umts during the ensumg 4 mnnth^ 
The beneficial effect of maite meal beana and ground nuts, with their respective 
lutaimn Bi contents of 206 159 and 410 international units per 4 Ib can be 
appreciated b\ a study of the table 

In anl life Somalis should not usually be susceptible to benben in view 
of the fact that they consume milk (containing 272-6 ua. thiamine per 4 pints 
coV a rmlk), cspeoaBy camel s milk, and jouan or Sorgkwn vu^are (340 uu 
per lb ) which is a form of millet. The town Somalis may also obtain eggs 
(65 i-u per J lb ) and bread (whole meal bread containing 500 to 600 1 u per Ib ). 

\s the result of tlua outbreak of beriben the Somah ration scale was altered 
and a new one drawn up The high aneunn content of diet is shown by 
a study of the constituents m the pcenous tabic 
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New Dtrr 8cal* fo* Soj^au raoop? 

Comoidy DaayScalt Commodity DadyStaU 


Jouarl flour 

16 ox 

Orange 

1 

or Maixe meal 

16 oz. 

or Sweet pepper (peprika) 

Jox 

Rk* 

6 oz 

or Ascorbic tad tablet 

1 

Fresh meat 

8 ox. 

Sugar 

2ox. 

or preaerred meat 

6 oz. 

or Jaggery 

2 ox. 

Gbee substitate 

2 ox 

Salt 

i or. 

Ditca (pitted) 

4 ox 

Tea 

i ox 

or freah vegetable 

4 oz 

or Coffee 

1 ox 

Ground nnti 

4 ox 



or Dned beam 

4 oz 



or Dried pc« 

4 oz 




Study of thi OOttr CartsUtamU of tlu Scmulu Dttt with reference to the 
ttble 

(1) Calorm — ^According to tbeor«K»l (aJculAtJom for Europetm »t home 
It would •ppetr tlut the Army rttion *oppUe» •nffiatot energy for modente 
work, bat, on the bem of tn &Uowt&ee of 2,400 cilono for msinteiUDCe plui 
225 tnd 300 cilon« ptr hocr for herd ind very bird work respectively tctlone 
intake of 3 686 only pemuts 6 boun of hard work or A bonra of very lurd work 
per day It wonld therefore at first ngfit appear that, while Tu&ang for routine 
dutxa, the diet might prove hardly ^equate for very active operationa 

It ta, however mtportant to teahae that tlw African not only wagha Icaa 
than the European, but abo Uvea in a hotter climate MoreoTtr it baa been 
ahown that the average Eaat Afncm aoldier does not cobaame the full ration 
aoppUed to him It ta therefore almoat certain that the actual energy nhic of 
the Somali ritioQa fully aattafies the rerpurementa 

(2) Protrpi — Only the mnunmm requireiitfait la preaent, but the addition 
of any one of the aopplementary foods (eapecally beam which contain 28 
granuwa per 1 lb ) w^d eniure a more ai^e supply 

There p prol»bly no lack of protein m the Donnal diet of the orilian 
population. 

(3) Irou — ^The diet containa the ample supply of »10 mg of thii metal 

(4) VtiemtM A — ^Thcre la considerable difference of opinion regarding the 
mmimum vitamm A requirement ATKtOTD (1937) inggeating a minimum of 
3 000 1 u and Rosi, 1833 an intake of 140 i u per 100 calor^ca^ There can, 
however be little doubt that the figure of I 458 for the Somali troopa h inade- 
quate although there were no clinical aigna of deficiency None of the aupple 
nKntary foods containa aufficient vitamm A to overcome the deficit, but the 
Inctuaion of ^lee substitute, which contama a mfanmnm of 3 000 international 
uniti of vitamin A per ounce, in the full ration scale mntf * good the defiat. 
Even the natural diet of cmlian Somalia would appear only to provide enough 
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of tbs nUnun vrhcn a Rufficjent quantity of railk (contauimg 90S j u per 4 
pm£») and eggs (I 93S i u per J lb ) la taken 

(5) JRibofiavm , — The nbofliMH content of the diet ha* been mcludcd on 
account of the mcrc«ing mtcrest m the clinical mamfeatations of anbofla\’mo*ia 
There was no evidence m these patients of cheilosis kcrahtw tnilight blindness 
or cutaneous or tongue lesions such as have been asenbed to lbs condition, 
although a perusal of recent hterature suggests that there v.*!* a dietary deficiency 
of approximately 2 4 mg ribofia\nflL None of the supplementary food* would 
make good this shortage but a d^y intake of 4 pints of milk m the aynhan s 
diet would satuf) b» requirement by supplying an extra 4 5 mg of tbs 
substance 

(6) Nirofimr Acid — ^Tbe total for the Army diet it 16 mg There was no 
clmiad mdence of deficiency although the intake was nmilar to that found 
m the typical raaizc diet m Rumania (15 mg per adult consumption unit) 
where the incidence of peUagra u bgh It a mtereating to note that, according 
to I-EONO (1940b) the aicrage daO} diet of the Asiatics in Malaya probably 
contain*' no more than 10 mg of nicotinic acid and that m India as shown 
by Aykroyh and SwAiONATHAN (1940) the typical ncc diet contains 5 to 
11 mg per adult male coniumptiott unit, whereas typical peUsgra is rare in both 
these counine* As Leono state* these observations seem to mdicate that 
the relationsbp between diet and pellsgm cannot be explained in term* of the 
nicotimc acid content of the diet alone Possibly other factor* (a* yet unrccog- 
nired) play s part in the causation of pellagra 

(7) Vitamn C — The total of 13 mg ascorbic sad fall* thoit (by 17 mg) 
of the 30 rag required — some authorities consider that at least 50 mg per day 
IS needed (Sujclair, 1941) There was nocndcncc of scurvy but thu is what 
would be expected m new of the long latent pcncxl of tbs disease wbch a 
utuall) about 8 nionth* the Somali troop* had been livmg on their present 
diet for only 6 months Moreover as stated m the footnote under the table 
of Somah diet* (p 58} the full ration scale allows for an ample supply of 
vitamin C and there was probably mtemuttent consumption of extra quantities 
of tbs vitsmm when transport was available 

(8) Vttamxn D — The diet is deficient both in calcmm, aa is common m 
Afnes, and m yiumm D It is however well known that clinical signs of 
Vitamin D deficiency are rare m ah cUmates with a bgh annual madenee of 
sunshine 

It IS mteresung to learn that Capt A, McDowell Davies R.AMC now 
encourages the Sorash troof» either to buy or to exchange their rations for 
mdk from the nomadic pco^c of the district A study of the table will reveal 
that a daily intake of 4 pints of milk not only makes good the deficiencies of 
Calcium, Mtamin Bx riboflavin and vitamm C but also goes far to reduce the 
shortage of vitaiiun A, 

It mutt be emphasized that the full ration scale contains ample quantities 
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of the vancKU mgrcditnU. Any dc6d«icK» (which h»re now been 

rectified) were temportir txA due to the na cceti ible dutnet m which the 
troop* were operating and to the conaecjucnt difficultjei of tranaport. 


SiTXDUaT 

1 An account hu been given of an eptdemk of beriben amongit Somah 
tr oo p *, who had been Irving on a diet containing appnmmatelT 2-14 international 
tinita of Titamm Bj per day (with a deficit bidow minima tn Teqinrcincnti of 
124-6 lil) for 2 month*, followed by 309 m ttma tional omta (wi4 a deficit of 
59 I a.) for 4 month*. There were altogether eighteen ca*ea of the 

2. Naghbourmg Sonoli troop*, who had been taUng the aame ration* 
for a period of only 2 month*, abowed no aign of the diacaae. 

3 A table, gmng the oatntive valae of Somali diet*, ha* been drawn op 
ted demonatratca the high thtamme content of the ripplcmcntary ration* 
prescribed, and the adequate amoont of tha ntamm in natural ctvilun 
foodatnfia. 

4 Tbe table reveal* addioontl defiacnae* of apprccDmately 0 3S gramme 
calnttm, 3,543 intemiuonal umta of Titunm A, 24 mg riboExMO, 17 mg 
ttoarbte acid and 190 mtematiooal tuuta of vitamin D The diedcry •bortage 
of vitaioui D bemg compenaated by the high degree of Datuia] inadution in 
East Africa, ha* probably Uttle dgnificance These defiaesicie* were due to 
diScultae* m tupply and have now been cooected. 
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CORRESPONDENCE 


GUIDANCE NOTES ON PERNICIOUS ^XAI.ARIA 
Tc iht Editor TuASSAcnoss of th£ Royal Soa^ty of Tropoal Mediaru and 
Hygunt 

Sm 

The TRAKSA(rno\3 \ol XXXAT No 2 1S42 (Trhich came last tveek) 
contains interestmg discu&stons by duunguishcd malanologuts Oae tvould 
not qiuhfy the tvords of teachers of renown but perhaps one mtght pause avrhUe 
and stir a laxy pen for the possible mtereat of r^tna minded FcUowi 

Two hundred names of a sleepy hollow long defamed m song and atory 
as the haunt of fcter demons twote one day to find their home the victim, of 
a modem boom Planes took off where cattle roamed mule tracks changed to 
tarmac roads and night and da> the roar of a nation s trade echoed through 
the hDls and gorges and tn & aegaon the maUnous \tllcv a malanous \‘aUcy stBi 
becanM the home of 30 000 non imraunes — hobo* of a doxen race* Amid these 
scenes one b\ ed and worked and learned until one daj the busy hura of traffic 
ceased and all was qtnet once again What wc did and what we saw arc past 
and gone but perhaps the local lessons learned are worth relating 

In a hundred per cent spleen rate valley the malignancy of whose fc^'er 
had been noted c^c^ m the XIII centur) thu maas of susceptible foreigners 
produced an annual fe>er rate of 250 per cent and gave us a clmical field of 
great interest In a month it wts clear that one a 10 j-eart of expenence tn three 
continents was worth nothing 

One wU! not write of statistics and racial incidence nor debate on prevention 
and normal treatment nor )et describe any of the man} instructive cases It 
will be enough to gi\c onlv the cooclustona reached 

After three seasons one felt in a posiuon to hold opiruotts and for the public 
good It was thoaght desirable to record these opinions to help new assistants 
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who Cl me from time to rim- — til men with yein of malim work behind them 
but with little knowledge of the type prevuling there m thoie diyi Theie 
gmdince note* were — 

Nora ON Pekniciodb Malabia m 

Perructemt miltru u in tcute emergency in which eren minute* nuy count. 
In no infection other chofer* la dei^ to liable to follow the orwet of 
aymptoms ao quickly 

It ta neceatiry therefore thit penucioua milini m ita vaned forma ahould 
be recognixed at once To help to enaure thia rt t* wiac to thinfc of milirU fixit 
lat and alnayt, even it the ruk of mitaiiig other dingerom condition* 

We hive four mam type* of penuacmt maliru here 

A. Alfid PiUent colltpiei uiuilly auddcnly and ta found cold, puiae- 
lea ind often unconaaoui Treatment muat be unmtJiaU Hot water bottlea 
atimulant fn^ectiODt one pmt of intravenoua contaming 6 grams of 

qunune bihydrochlonde (if open operation ta needed use a vein on front of ankle) 
Wthm 6 hour* the prognoc* u usually beyond doubt 

B CfnbrtL Two dtsuoct vwi'^ei 

1 Quiet Rioget from drowetojm (not to be confused with plague) to 
deep coma Usually fever of ICO* or 1C4 F and often mcontmence urme 
and faecea Untreged auch persons may live for a week Tr eatment a («) 
Lumbar pnncoire (partly to relieve pressure which may be rtiaed and partly 
to exclude menrn goco ce al tnfecuon) (i) Inmaveooui quinine 6 grams In 
10 C.C. Water repeated 8-hourly until malaru drugs by mouth can be retamed. 
C^onsciousnea docs not usually return m lest than 18 hours 

2 Rowdy l»o type* {a) Restless semi-conscious, nmsy breathing, 
frothing g mouth, (i) Violent, presents various features of alcohol mtoxication, 
ranging from a person who I* just chatty to one who is fi ghting rraH These 
patjcnti may be hard to catch and may need eight men to bold them down. 
Morphia a indicated and chloroform is commonly needed before U 'c atiT ient can 
be given They are liable to be dangcroua they tend to wander about if not 
kept under morphia and they may attack people or come to a tragic end by 
jum p in g out of * window A guard ta eaarnml. 

Both ^pes should be nuraed on tile floor and not m bed Lumbar puncture 
and IV quinme arc needed and removal of half a pint of blood may be deairable 
In the violent type treatment nsoally reatorc* mentaJ itabflrty m 6 to 12 houri 
but in the rcstleaa type (which is often &tal) recovery ta slower 

C Httfutorrha^ic Mam kinds are — 

Epistaii* rectal bleeding petechial haemorrhagcj Generally only one of 
these featorea is present and often there is nothing else to suggest malaria. 
Treatment a I V quinine followed by anti-malana drugs by mouth. Wc have 
had DO auccesa yet with vitmmin K. 

D Gartro-oitertiMi Four kinds 
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PemstcnJ vomiting penistcnt hiccough intestinal cobc choleraic (with 
collapse but rarely urmarj tupprmion) Treatment a I V quinine unt3 oral 
drugs can be retained In collapse call the shock squacL Morphia and 
chloroform are sotnetimea useful aids in hiccough cases 

BUuktoater Follow the usual hues Alkaiimzation and simple diuresis 
glucose bicarbonate dnaks a gallon a di\) Quusine atebnn, methylene blue 
vitamin K. do neither good nor haircu Treat collapse With I V aalme and as a 
general rule lea\e blood transfusion to convalescence 

It IS important to remember that the worst kinds of malaria bs\c no 
resemblance whatever to the popular idea of the disease and that the term 
malarial fever is apt to be misleading The microscope has little place in 
the diagnosis of pernicious maJana. A negative blood slide has sent many to 
the grave 

It IS important to remember also that malaria may complicate co-enst 
with or be masked b> in) acute and many a chronic disease If the undetected 
malaria la of the pernicious kind the patient will die if it is of a less severe 
type It may so reduce the patients resistance that he m*> succumb to the 
other condition. \\Tuic >ou arc here let not )Our diagnosis be \ disease 
make it \ plus raaUna snd you will not be mu tak e n often 

Patients admitted with cerebral symptoms are the most confusing and zt 
u m these that the superadded malam is most hkcl) to be missed Some of 
the signs of a case of cerebrospinal meningitis may be due to malaria ^Ve 
have a slide of C S F showing hi T crescents side b\ side with menmgococa 
In head mjur) cases the signs of concussion cu\ be due to or may be 
altered bj malsrui and ma) lead to s diagnosis of lubdursi haemorrhage if the 
CSF IS bloodstained as it sometimes is m violent cerebral malai^ An 
unconscious dnv er rcinov ed from the wreckage of an upturned lorry may hav e 
crashed because he had ccrebnd raaUna Such happenings are not rare here 
Do not repeat mv mistake of forgettu^ malaria and doing an unnecessary 
trephine Every person brought in unconscious should be given I \ quimnc 
no matter whst other treatment mav be needed 

Some doctors unaccustomed to I V quinine iherapv are reluctant to use 
It as it u said to be dangerous In an cipctiencc of some 10 000 such injections 
one can recall no untoward effects though one s failure to use it promptly has 
led to many deaths 

In cerebral cases when a lumbar puncture is done the quinine may be 
giv’cn intratbccaJlj It saves time but it does cot seem to have any therapeutic 
adv'antages 

Quinine intramuscularly is absorbed more slowly than when given b\ 
mouth and m peminous malana it should not be used except for small children 
A final tip Here where malana is a killer a see what he s-likc in 
the mommg practice cuds lO disaster The prudent doctor decides quicklv 
and then acts immediately One can do a lumbar puncture or gne IV 
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qttuuoe at the rmdaade by the beadUghtt of a car ami ooe aboaid not fail to 
do to if ^ occaiKm ani«. 

Theae nctca are to guide you uQtH Tou Vnow our inaiana. 

• • * • « 

A ferr other obaervatiota are recalled and nurv igt ere ft readcra 

1 Oprom, Uaefo) by mouth rt u mfcnor to quusme Mcrphu tojecticaa 
of doubtful I aJce AVe had no expeancoee of treating tmlaru by opiun^amohmg 
only and data colkcted ertrc nuoffiocni tothow if an average peraonivho nrttr 
had opium out of hia ayflern wa* protected. Labourtn «ho apott their wagca 
on oprunt-amnlung rather than on food and were therefore greatly under 
nourahcd auff qe d mnch from malana. Among rooderalt (pipe at bedtime) 
pertoia the laodeoce did not awts to differ from that cf the gearraJ pubhe. 

2. Immtmicuhu’ qmxune traa m great demnd b) the pnbitc if abacetwa 
had been comzQon ita popoIxiTty noukt have ceased In our market-place aome 
2,000 ench mjectwma were grren vearlv but oi>e heard of only one abaccsi 

3 After beu^ got u^er control maUm ata> ihcm an invemon of 
teaoperxtnje thus a man nbohaa had ha fem-at 5p in daH) nsrr unmedutely 
after the frrer ta controOed thow a decided drop below nomal at 5 p in. for 
the ne3:t 2 dart 

4 The claasbcsl crveaxing etage of malana can. be due perhapa, more to 
the treatment than to the disetie Donttg the abivermg rugt blaal^ are piled 
on and aaesung (oUoTni the freer In a tm<a of pmottiJ cspeiimenta m tereral 
boota of B T coalana m uhich treatment uas withheld it aee m ed that («) 
aneatiQg happened onlr if blaolva nere used and (i^) the immedtate tobaequent 
neatness was due to Buid (oa and not to blood dcstrnction. No bUnketa no 
swMtit^ no meakneu So the boar man should armd blanliets 


It » feared that tins letter a Terr dogmatx; But it simply records the 
impressions of an observer working m a pxrticubEriy nulanous pbcc Its 
condnsrora are not meant to hare any nidcr applkition than to that place 
thst communm and that period. 

I am, etc., 

D Kkkketh LlKBftT 

Lt Col IMS 


fv—s W Or-, a*— fc» B a Oo*fc us fwii«n.iaL.w**Ciwrii- 
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Transactions 

OF THE 

Royal Society of Tropical Medicine 
AND Hygiene 


VoL. \.\X\ai No 2. Seftoiber, 1943 


ANNUAl GENERAL MEETINQ 
of the Society hdd «t 

l^Ianson House, 28, Portland Flaw, London, W 1, 
on 

Thnndny, lit July,! 1943, at 4 p m 

The PRracDENT 

Sir S RjcIord Christophers c.jje. p kjs Colonel xjiT^ (retd,) 
m the Chair 


BUSINESS 


Report op nrE Coitncti, for the Yewi ekded 31st March 1943 

The Pmident pre»eoted the Annual Report, copjea of Trhich had been 
diatnbated beforehand 

Sir Leonard Rogers proposed the adopuon of the Report. This was 
seconded by ProfmOl JBlacklock and unanimously approrved. 

Report of the Hon Theaburer por the \ear est>u> 

3l3T March 1943 

The Hon Treasurer, Dr Ost%ALD Marriott presented his Report vntb 
the Accounts and Balance Sheet prepared b) the Auditors Measrs, \V B Keen 
(c Co and approved by the Audit Committee 

Dr Marwott called attention to the feet that this year the fuU amount 
of repayment of mortgage had been made as required by the Chjiity Com- 
missioners 

He. also referred to the cheering newt of a legacy of £5 000 (free of 
dut>) from the late Mrs M K- Colowell, widow of Major Coldwelu Dr 
Marriott said there was reasonable hope that the amount of this legacy would 
be forthcoming before the end of the present financial year 

The Treasurer a Report was unanimously approv^ and adopted. 
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Election or Arorr CoiDimrE. 

Dr \n<CEfT Homct. Dr W E. C^XiQ *Dd CoL F P M^aaz were 
re-elected »* member* of the Audit Committee. 

Rhult or Ballot fo* Pirracer Two \ice Punrotrcra ant) 
Twectt Cotvollor* for 1943-45 
The P mui E v T *rmoanced the daidc* of tho»e elected ts foDow* — 
PrmdrMt 

•Sir Harold Scott i: c.m o., ild, fjijilp., F.iLi.e. s 

r t£f~Frtsidfnij 

•A G BicOAif aB ZM itJ> fjlcj., Major-Gen a.mj. 

Sir Harold WHimNcnot. ilbj., cjlf., FJt c.? Air Marthal, r.a f 
CotnttHIcrs 

•A. R. D Adaio, m d. ch b. D.T.ii 

D B Blacklocx, c.v .0 iiJx. D.r4t d t^i Profewor 
C C CHmncuA.N o bJl, iCD ■ mjlc N d.t il a h 
J A- CBCICOHCnL M ALD., D.PJC, MjjoT I AL4. (rct). 

•^\ R M Datw oj E it B B «. iiji C.F d t.m. r h., Ll-CoI jlaji.c. 

N Hamilton pAULfr c.a.e u d., d «c. r jlc.p., fjli CoL ajuax. 

R. M GobDOX 0 B.E^ it O., MJLC P D.RJU D TJJ Pro/OBOf 
E. D W Gbho, cj e. m £!.» DJc p R.C px, Lt-CoL joij (ret) 

•R. BirxEL HitTES m.b.. bjl pbjlp 

H, KAtreTUL c.m t. mjle. \u> ai±. mjlclp 
Geoboe Macoo-xald mJl. cbjb.. dj» h dtm Bngadjer a. MX 
Sir Philip Ma-nklx Bahh, COLO djo ii4> rBCJnDTAJ *h 
Ojwald Mabriott m d., bx m.bc,p 
F McBOATtorD, iUJ f ixx dtm Ll-CoLxa.mc 
A. G H SmaBT C.iLC itBE., MJ) dph dt.m.*il 
H eCH H SillTH itD 

C ^L lAcsnox cx-o cBx,JtB b*. bic fb* 

F Noema-N Whtte, c I e UJ> Major i mi (ret) 

\D.CENTB WlCCLElWOtTH ILD. B.CH., F B.Iw 

Charles WiLcocu, itD chb dtolbr 

Nem \am inM «<m 

Tha PresldeDt (Sir Rlekird Chrlilopben} ^ou luce just beard tbe 
announcement that Sir Harold Scott ha* been el ected our oew Preudent 
and m a few minutes it utI] be mf pleasant function to induct him Into hi* 
new office In tbe meantime it u usual for the retinng President tt this sti^ 
to make s few comments on the Society a hmory during hi* penod of Preaidcncy 
Betore I fai anything furtber bonerer I thmk you would wish me to ny how 
deeply grimed aB our member* are to hatx heard of tbe death of Professor 
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WARRtNCJTON \ OKSE. \Vc offcT to bi8 Wife ind famil) our sjTDpathy 

in their bereavement Professor 'iORSE \m one of our meat active FeUows, 
a former Vice President, and one of the Soacty s Trustees B> his death •we 
ha\e loet one of our most outstanding research workers m tropical medicine. 
Professor \orke s work cohered a coi»idcrible field, but latterly 'wis especially 
concerned w-ith chemotherapy as related to tropical medicine m which he*was, 
I think, without doubt the most outstandmg figure m this country Hct work 
has always been characterized bj originality of conception and tamed through 
with a luad clantj which nc could all copy with advantage Many of us have 
lost a genial and delightful companion and many a \ cty staunch fnend, 

I ought also to mention the names of three famous men Honorary Fcliowt 
of our Society whose death has been reported during my term of office 
They ^rc Profeisor Han'S ZIE^tAN^ of Berlin, Professor Basile Danilev.'&ky 
of Kharkoff — a great name to all those who have worked m protozoology — sind 
Professor C W Stiles of the United States a great authority on medaco- 
biological taxonom) 

As regards tbe Soaen, when war broke out anti cspcmally at the time of 
disasters m tbe Far East it looked as if our Soacty would suffer very severely 
in loss of merabcrslup and on that account and for other reasons we might 
possibl) be in some financial difficulty Certainly things did not look too good 
Howe'er you haie heard the report of the Council and the report of our 
Hoaonuy Treasurer Dr MABaiorr and I may say with aatisftction that the 
affairs of tbe Soaery are by no means so gloomy as they then appeared likely 
to be The number of Fellotvi has scarcely fallen at alh and financially we 
seem to be in a satiifactory positron. \Vc ^re also had as you have heard, 
the very pleasant surpnic of a legacy of £5 OOO 

Our meetings ha'c not been so numerous as formerly However there 
were a number of reason* for not holding them, the moat important latterly 
bang the considerable difficulty m getting suitable paper* for meeting* now 
that so many of our Fellows arc abroad or if at home are so busy that it is 
too much to expect them to produce papci* 

There is, howmer one of the Soaety s activiUc* to which I should like to 
make special reference tis <mr TRANaACTloNB. I do not think perhaps that 
rcllowa always tuffiacntly appreciate the hiU advantages of that publication. 
It IS not merely a record of our meetmgs it is a first-class saentffic medical 
joumsd to be found m all the hbranes and second to none of the better journals. 
It ha* a very large circulation, because not only u it on sale a* a journal but 
It IS distributed to something like 1 600 of our Fellows ati over the world. Its 
get up is attractive snd it is lery generous m its illustrative matter Now ray 
own e^icnence ha* been that it is not always easy to get satisfactorily published 
a paper one msy harr vmtten. Some may not ha'e found this to be so hut 
I think roany authors do In cnir TraN5ACTIO\8 therefore, I dunk oar Fellow* 
ha\-e a considerable asset m the wav of pubheanon space. Any one of them 
sending m a paper may expect to be sympathetically treated to say the least 
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I must not make rcmarka too long, but conclude with a i^ord of thanVm 
to tboae Fellowa who have done work for the Sootty Fim of all hcrwerer 
I ahould hkc to thank those membcra who nhenerer able to do so hare turned 
up at our meetings, gmng ui very good attendances The meetings being 
held m the afternoon, it must somctunea have been mconvenkni to attend 
them. I thanfc also those who have read papers and taken part m the dla 
cuanoQS. A word of thanW a certainly due frosn the Sodety to the Eaecntire 
Committee who have done qmte a lot of work during my term of office, what 
With the effect of the bCtxmg and so on, and hare mea frequently They are 
Eh- CAainCHVEi, Low Dr Wekton and Dr MAmaiorr Then, of course 
dooblc duties have fallen on Eh- Wekton aa hh Fellow Honorary Secretary 
CoL Haiolton FAxaLET ta aa you know away abroad I should also like to 
thank Miss WEitTtrt and her office staff 

iNDUcniON or the New pRIBInI^^T 

It now only remaina for me to perform the bat ntts of a retiring Prc« 
dent and to induct the new Presidctu mio h» office. I do not need to speak 
about the claims of Sir Ha*ou) Scott to be our Prewdent, you know them 
u wen as I do and I wiH ask him to come forward 
The P r eaidgtLt Elect, Sir HAJtou> Scott came forward and the reormg 
President mrested bun wnh the badge and chain of office 

The Prealdent, Sir HuroU Seott Officers ind Fellows of the Society 
I am deeply sensible of tins ctgnal honour which you have accorded me in 
ranmg me by your suffrages to this exahed poeinon. My gratitude is deep 
and siocere Never m my wildest flights of fancy did 1 dream that I should 
crer come to sit in the chair whkh such famoni men have occupied. I cannot 
hope to reach the lofty standard which they established, but one thing I «~«n 
do and I think I can pronuse to do it, and that is during my term of office to 
strive to the utmost to maintain the prestige and honour of Urn great Soacty / 
My gratitude ts all the greater bearuve this will afford me opportonitjcs of 
rene wing again fnendships which 1 feared w ere seyered for iH tune, when I 
retired from work m London last year I will ssj no more except that once 
agam I tbanV you with aU my heart. 

The fim privilege of my new poaition u the nomination of a Vice-Preaidciit, ^ 
and I am glad to say that Dr H M Haksoteu. has consented to be my nommec. 

Dr HAitsoiELL needs no mtrodiicfion to the Fellowa of tha Society whose 
diicuMsnni he has adorned for so many years. As you are all aware, his know 
ledge of tropical tDcdianc is both wide and deep hnd I must confess that In 
the when I used to sttend these meetingi regularly one great mdacement 
was tie hope that I might hear bm give one of his apt, apposite, witty yea, 
and humonma contributions to the diaemnoo I feel sure the Soaety will 
benefit and be all the richer for his agom returning to office. 

(This cimduda the business of the Annual General Meetmg ) 
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ORDINARY MEETINC 
of the Soacty held »t 

Maoson Home, 26, Portland Place, London, Wl, 

on 

Wednesday, 14th July, 1643, at 4^0 pjn 


The President Sir Harold Scott k.c m c aij) fji c p 
m the Chair 


DISCUSSION 

ON 

MODERN DRUGS IN THE PRE\TOTION AND TREATMENT OF 
TROPICAL DISEASES 


Colonel S P James, m opening the discuwion Profeuor Warrington 
Yorkrs TuntimcVv death « itHl fresh m our minds We vrere looking forvrard 
to facariug him delircr it the Royal SoacD to-morrow' the Croonuin lecture 
on Recent dcvclopmeniB m chemotherap) with speoai reference to tropical 
dmast* I think >ou wnll agree that it would be a fitting tribute to his roernorv 
to base tht* discu«ioa on aome of the outstanding additiona to knowledge 
which he made 

Let us begin wTtfa. what he discovered about the treatment and prerenoon 
of malaria in 1924 and 1925 Dr Macfie was working with him at that time 
so if he IS here to-da> 1 hope he will correct me if 1 do not do justice to their 
collaborate c research 

Many of us will remember that m tboie yeara it was a common practice 
to treat roalana with very large dotes of qumme and to coniinue to give large 
doses for I long time The aim was said to be to sterilise the mfcctiom Heroic 
efforts to that end iverc often made cten as much as 190 grams of quminc being 
giien daii\ for as long as the patient could stand these large doses 

\oRKK was the firat to examine eci^ufically by controlled experiments 
this practice of trying to stenlirc a malanal infection by gning qumme in very 
large doses for a long period He made three outitandmg observations The 
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first «*» that quinmc, however end wbcnerer It u given, doc* not prevent 
infection The »econd ww th«t tt the on»et of the pnmiry ittick, quinine has 
no action at all until a good many paraaitci arc present m the pcnpheral blood 
TTic third via that qummd however and wbenertr it a given doe* not prevent 
malaria from rclapting 

Aa everyone know* Profewor '\ohcb based some new and at that time 
(^te revolutionary rccommendatioDa for treatment and prevention on those 
obsemtioDa but, in the Ume at our diapoaal I do not think it would be profitable 
to mdode them m our diacuaaion to-day TlieT did not wm the approval of 
dlnloant and I doubt if they were ever acted upon in general medical practice 

But the theory put forward by Yohd and Maoti to explain thar obaerva- 
Uooa waa very intereatmg It recalla the hacmoclaatic ahock theorv put 
forward by AnniHl and Sekitpt 6 yean earlier It u that quinine in Whatever 
large doae rt may be given, never dcitroya all the paraaitca m the peripheral 
blo^ It deatroyi many but not all and those which it has deatroyed act aa 
an antigen which atimulatea the host to produce an antibody or immune body 
which kill* the remaining parasite* I thmk Profcaaor 'VoaKE attached more 
unportance to this iromune body ca a killer of paiaiitca than be did to the 
particular ontuniknal drug that was used to )tan the mecbAnam by which 
the imrcrune body wu produced 

■Unfortunatciv after 1925 Profeasor Yorks turned to other fielda of research 
but hn pioneer work was cotmnued and exteruled at the Mitimiy of Health 
Malarutherapy Centre at Horton Hoapital Epootn. Here hii observations 
were repeated and confirmed and further knowledge mis obtained particularly 
on the rmportant part played by natural and acquired immunity in the euratryc 
proce»8 The way m which milana turn itself when rt u not treated by drugs 
was studied and it waa shown how quinine can be used to stimulate and to 
taslst that natural Cuative mechaimm instead of being uaed a* in the laat war 
in aledge- hammer attempts to stcrilite the infection In March 1931 these 
new ideaa were prevented at a meeting of this Society and m 1932 — by which 
fimx the controlled experiments with quinine hsd been supplemenied by ci 
penment* with plasmoquine and atebrln — were fully coraidercd m the in 
ti T .»« ring Dneoanon on Synthetic AntunalaruUa and Quinine which you will 
remember was held in this hall in August of that year Profeaaors Schulemaioi 
of Elberfeki SwkU-enqjisbel of Amateedam, and CrucA, of Buchareat ta well 
a* Bit Hiubt Dale, Dr T A Henbt and Sir David Pruk took part m that 
dncuaaion at which the aim* *nd objecta of antimalarul cbemoprophyiaxjt 
and cbemotherapy were, for the firat time clearly stated They were defined 
in term* of the selective action of quinine and the new synthetic drags oo the 
different specie* of the malaru parasites the different phases of the same tpeoc* 
the different geographical strama of the vanou* apeoea, and the different races 
of tnaokind arooiiAwhoin malaria occurs In 19OT and 1934 all the published 
results of cootrolkti expenmenta made m laboratonca hospitals and m the 
field In vanous parts of the world were collected and examined by the Malaru 
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Commission of the League of Nations and recommendations for treatment and 
pre\ention based upon them \\-crc put out as the third and fourth general 
reports of the Commission under the title The Therttpeuttes of Malaria 
These recommendations represented the considered opimon of some of the 
most experienced and distingurshcd malanologists m the world including 
» Professors Nocht Geemsa Muhleks Schuffner Sciiillu^c Mauchoui, 
Brumpt Ascou Missirou Swellengrebel, Ciuca De Bifex and Pittaluca. 

The recommendations were under fi\c headings name!} (1) True causal 
proph>laxi3 (2) Cbnical prophylaxis, which u now called suppressive drug 
treatment (3) Treatment of the attack, a distinction bemg made between 
treatment of the pntnary attack and of an attack due to a relapse (4) Treatment 
to prevent relapse* (5) Treatment to prevent apread (Gametocytctherap>) 

This detailed and perhaps too logical classification did not make a strong 
appeal to the English mind but it naa a scheme that gate •great intellectual 
satisfaction to French member* of the Comnusaion t\ho I bchctc regarded 
It as solinng the whole malana problem out of hand All that was required 
m their view was to gel chemtsts to diacoier the file nectssarj drugs or 
better *011 (as Schulemann himself suggested at the Soaet) a meeting m 
1932) a pol)’val«nt drug, effective for all fiie purposes 

Soil whether those who wQl take part m this diicuasion hare thought 
serioual) about those recommendations or not 1 cannot help feeling that the} 
should be the foundation on which to build 

Of course since those two reports were published a good deal more infomia 
tion has been obtained moat of wbai is new ha\mg come 1 think, from research 
on a^^an malana, particularlj on Plasmodium rthclum m the canary and on 
Plasmodxum gaUinacetan in the domestic fowl Notable items of new knowledge 
acquired by these researches are a better understanding of the natural course 
of infections with malaria parasite* of the manner in which the duetse cures 
itself when left untreated of fhc mode of action of antiraalanal drugs and most 
important of all thr discovery of what i* called the exo-erythrocjiic c}'clc of 
the malana parasite 

In the time allowed me for these opening remarks I can onJ} touch on a 
few of those itcrti* so I shall iclect those which seem to ha\c a bearing on the 
observations b) Professor \ orke mentioned m the beginning of m} talL 

VNlist I wish to sa\ will be easier to follow if I begin with a few words 
about the exo-eiythroc}'tic cycle of the parasite Doubtlw all who are present 
know the theoiy which was put /orward in 1931 that tporoiortes injected b} ^ 
the mosquito haiT to undergo a preliminary cycle of development in tmuc 
cell* of the rcticulo-endothelial ajvtem before they become capable of infecting 
red blood corpuscles Also that dunng recent vears schixogonic forms of this 
cxo-crvthrocjtic cjcle have been di»coi-crcd so frequently in variou* *peaca of 
a\Tan maltiia that it has become justifiable to assume that such a prelimmar} 
de\eIopmcnuI c>xlc is an inevitable event m the life histor) of all ipeae* includ- 
ing those affecting human beings In England the cjxlc has been studied 
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putlcuUri} in the arun pamtta P nbclMM of canines ihd P gelhiutctim of 
donKStic fovrb A few speamms of it arc exhibited on the side table Thn 
B not the first time that they have been shown at meetinga of our Soaety but 
I daresay yon wiU agree that they are worth see in g more than once 

Their ongin derelopment cJinical and pathological cfTecta can be 
obaerved with letat difficulty m the domestic fowl A^ood way ra which to 
begin to study them is to inoculate aporoaoltes cf the parasite P galbnacnat on 
the chono-allantoid membrane of chick embryos at about the tmth day of 
Incubation of the eggt After a drop of normal aahne containing the sporoioites 
has been dropped on the membrane the window that has been made in the shell 
a closed with a coverglaa and plasticme and the eggs are returned to the 
incubator for a few mgre daya or nntil the chick hitches out or b about to do 
so By msling smear preparancma from the bram, spleen and liver of one or 
more embryo fbipV« on different days after infection, one the schiiogonic 
forms in cells of those organs and in leucocytic cells and monocYtea m the 
blood Rare, but qmte unmotalablc forms can be found in those tune cells 
several days before any parathe can be found in red blood corposdet 'lids 
proves of course that they are the first event in the life h»toiy cf the 
sporoxoitea which were inoculated The longer one contmuea itinibatioD of the 
eggs after theo' mocuktioo, the more oumerous the schixonts become until by 
the diy on which the chick u due to hatch several forms tr^ present m e v e ry 
field of the tmcroscope Br that time too the red celli have become beavily 
infected with m er otoitea produced by the sporulitJOD of the schixonts "nd 
^ duck drei from the seventy of the infeetjon erther before, or shortly 
after rt has suc ce e d ed in emerging from the shell 

Evidently these very young clucks are much toorc susc/ct^br^ A,tl}e naiantc 
than older birds 'Tha b also true m bunmn malana as i< ih^n by com^xim^ 
Infcctioni In newborn babies with those in adu'ts The infection m 

chick era u always fatal to those under 2 weeks ^ mid it a fatd by the 
seventy of the cio-erythrocjtK infection ratfigf t>iin by that of the red celts 
~ In fully grown and old bir^ the reverse „ ^ as it b often difficolt In 
those birds to find any cTO-crythrocytir p,r**ltes although one knows that they 
must have been present to start red^ infection. 

So if one were to set out to fonia m hutnan malana tbc 

odds would be perhaps a thousu^j ^ igamst lucceas m any case except 
that of a baby bcsvily bitten by ipfect^d mosquitoei just after it was bom I 
TnafQim -Ara W coemterart lie conclusion which some cfcsenrcn 'nsve made 
that exo-crythrocytlc schisogonv occur m tbe human maluia paradtet 

because they have failed to firuj Other observers hare endeavoured to 
thow that the eio-erythrocytic fionns found in cluckeni were not developmental 
stages of the malaria parasite b ToxopUsmM or some other parasite 

With tha preliminary «)„^*jMtion. kt ta assume that a sporoioitc 
inoculated into a person by a n ia carried by tbe blood stream to a small 

capillary of the brain and that pu»hea itaclf into one of the cniiothclial cells 
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which line the capiUarj wall Being ittelf a tujuc parasite it finds the ccU a 
suitable home and begins to grove and to dtNcIop until by a complicated schuo- 
^mc proceas it produce* an enormous number of tmj mcroimtca Thc> ha\ c 
a different appearance from that of mcroioitc* produced schuogon) ur a 
red blood cell and the} have fte\tral other individual characters and pcculiarme* 
\s you can see m the sbde* under the microscopes the> quicldv enter the 
nearest red cells as raan> as eight or more being found in each red cell One 
wonders how so many meroaoitcs m the same red cell can all grow to matunt\ 
in so small a space Another special pccuUanty about them is thit equally with 
the schizonta from which thty arise they arc quite unaffected by any known 
antimaJanal drug This has been found m repeated tnals with quiriinc atebnn 
plaamoqmnc neostibosan (Bayer) undecanc 1 11 diamidme dibydrochlonde 
4 4 diamidmo stilbcne 4 4 diamidmo I 5 diphcnox) pentane and the 
lulphtnilaraide compound proseptasine ' Dr Ann Bishop at the Molteno 
Institute Cambndge has found that when atel nn i* given to canaries m 
maximum tolerated dose* dunng and after the ihcubation^penod of sporoioitc 
infections with P nh^tum the first parasites which appear m the penpheral blood 
at the end of the incubation period arc devoid of pigment and are quite resistant 
to the drug Perhaps lhe> arc the apcaal type produced bv the first generation 
of exo^rythrocytic schuogon) just mention^ She has kindly put up a spea 
men of them for our mspectiom 

The therapeutic tnals just mentioned together with comparable tnals with 
quinine were made separately on birds infected bj the bites of mosquitoes and 
on birds infected by the raoculanon of malarial blood It was found that in 
both prophjUctic and curative tnah the results obtamed depend entirely on the 
presence or absence of exo-erythrocytic parasites m the treated birds ^^’hen 
the cxo-crythrocy'tic type of parasitic multiplication occur* (a* it does in all 
infections in the naturid way by the bites of mosquitoes) none of those drugs 
when given daily m manraum tolerated doses throughout the penod of the 
trial has any effect in prolonging the mcubation period of the malarial attack 
or m prc\'cniing a falaJ issue on or about the day on which untreated birds 
always die But when cxo-erythrocytic achizogony i* absent (as happens often 
m infections by direct inoculation of peripheral blood) c^'en a srnall dose of 
quinine or other antimalantl gt^en on the day of infection followed by the 
same dose on the next day is always quite snffiaent either to prevent the attack 
altogether or to delay its onset until the 20th day or later 

On the basis of this account we can now exptam Professor \ orke a observa 
tions 

The first was that qumine docs not present infection As we know that 
evo'Crythrocytic schuogony is the first e^ent m mosquito infections and that 
these forms of the parasite arc not amen^lc to quinme that is what we 
should expect 

The second ob3cr\*ation was that quuune doc* not begin to act until a good 
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man) pamito uc pitaent m the penphtr*! blood Dr Koetenvec. oT Airatcr 
dun, made the ume ohaervation nben he reported that quunne had no effect 
on the parwitca t^hich b) thorough and prolonged aeircK,^ femnd during the 
incubation peiiod of benign tertian malaria. andProfeaaor SWEixotojiiBlL made 
the tame obaemtion nben he found that qmmnc ha* no action m the pnmai 7 
attack until the end of the penod of** imtial ferer detmed by Dutch clmiaana 
The explanation, of courae ht* juat been girem Qmmnc has no action on the 
fint brood of pamitei m the peripbenJ blood because tbev arc paraaites of the 
eio-^rythrocytrc cycle 

Tlie third tA^cmtion ^aa that qunune doe* not pmeni malana from 
relapaiog About this it does not aeem neceiaaiy to «ay more than that quinine 
and other knoim anUmaluiaU when used for clminl prophylaeia or auppream c 
drug treatment, will atways fad when relapsea are due to exo-erjtfarocytic fonm 
of the paraiite and rrfll ahrayi succeed the relapses are dne to the ordinary 
cndo*erythrocsti£ forms This ts obnoua from the comparative espenmenta 
with direct blood mpculation “and with aporososte inoculation which I have 
mentioned In cases of fowl malana mhiUi recover from the primary attack and 
become chrome an mtcreiting type of long relapse or rtcuiTTnct often occurs 
about the 19th or 20th day after re c overy Wlitn a fcml dies from thai relapae 
one aiasya ffnds that the cause of death a a massive re appeanmcc of exo* 
erythrocytic paraaites in the latema} organs and blood 1 darmy tt roll already 
occurred to vou that tha long relapse or recurrence on the 2Chh day in 
fowl maiant ts comparable tvtth the long relapre or recmrence of baugn lertran 
huoua ttulam abo^ the 27th week At co) rata it is probable that the came 
In both cases ts the same for neither can be prertrited by any plan of snpprmiTc 
drug treatment yet discovered- For human benign tertisn maliru this was 
proved in the eipcnrocnt on medical vtudeots at Sf MsrTs Hospital vrhich ue 
made in 1931 

Lastly let me sa) a few words about 'koark s suggtsUona for treatment- 
His idea was that by waiting udtil the peripheral blood contained many pamtea 
and by nust of them suddcidy uilh a large “ shock dose of quinine 

one would start the natural raecharusm of prodoemg immune body which would 
complete the cure On thts view be recommended that treatment should be 
hmi^ to three days during which su or aeTeo gruomci of quimne should be 
gi\eii- He found that the percentage of relapses after thn short course was not 
bights than sStts prolonged tseHmeisi wuh tiut sssk or mtisUci doses 

TTie Horton practice of abortmgtheattack " is based on thesame principle 
which also re ce rves support from the results of treatment of fowl malana, 

It was found by Ihofeasor Biumpt in Pans and by ourselves m Cambridge 
that the best wsy to treat fowl msJana a to give a single Urge dose of alcbnn 
at a tiTW! when many parasites arc in the peripheral blood Further dosage on 
subsequent days no difference to the speed with which parasites arc 

reduced or elmunated mdeed it may be harmful by interfenng with 
phagocytosis 
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rhat 14 one of the reasons why thece is a good deal to be said for the practice 
in human roalana of imtiating treatment with at least one large shock 
produqng ' dose 

After I had written this I came across a paper on Heav} atebnn dosage 
m the treatment of malaria bv Major J Br\ant which'was published m the 
£art Afnam Medttid Journai for January 1942 I agree entirelj with what 
IS recommended m this paper except to wonder whether the after treatment 
with quiiunc and plasmoquine is reallj necessary 

Incidentally I was much struck, too b) Major Bryaxt 8 postscript to 
his paper I wUl not repeat it here as I hope that cveiyonc will read* the paper 
for himself Perhaps howeter Dr Nicol, from the point of view of a psy- 
chiatrist will say a fcii words on the neurosc* following prolonged quimne 
t r e a t m ent. 

One secs then that according to these findings and explanations causal , 
prophylaxis climcal prophylaxis md supprcssw'e drug treatment ate bound to 
meet with only a very partial succos unm a new drug is found that will destroy 
parasites of the exo-erythrocytic cycle Of course that does not mean that the 
practice of luppressr-T drug treatment should be discontinued unol that dis- 
covery is made It means only that the practice should be used mteUigently 
>nth knowledge of its Umitatioai O&nously nothing is gained bv using lenge 
doses for suppressiie treatment We knon that the onstt of the relapses cannot 
be prevented by even the largest doses but we know too that if we take a 
moderate or oen a \‘ery small dose daily the relapses will not last longer than 
^ 1 or 2 days because bv the end of that time the cio-ervthrocytic parasites will 
have completed their first cycle and the red cells will now contain only the tvpe 
of endo-erythrocytic parasite which is very susceptible to qmmnc 

I am afraid you may thmk I am making heavy weather of this antunalaraal 
problem and that my account of it has been tedious but I cannot help feeling 
that a pnmary purpose of our discussion should be to try to ciplam to chemists 
who arc working hard to find new antimalanal drugs precisely what our diffi 
culties arc and what it is that we require Some of you may remember that 
Sir David Prain at the discussion on lynthetic antimalarials and quimne which 
I have already mentioned in praising chemists for their courage resource and 
perseverance said that what t^y had already accomplished justified the bebef 
that when medicme is m a position to tell chemistry exaedy what medicine 
requires the chenmdwill m due course deliver the goods 

Anyhow the desirability and the urgency of organmng a ipecial research 
m England to find a drug that would destroy malana parasites of the exo- " 
erythrocytic cycle was put to the appropriate authonties more than 6 years ago 
I haven t heard that as yet anything citraordinarv has been done about it 

I roust apologise for having spoken at such length in opening this discussion 
and for having limited my remarks to malana but at the present time discussion 
of this disease must certainly take first place For m the light of past experience 
we all know that our vrrv limited knowledge of how beat to prevent anr^ to 



unu e tl ed contxoH- In Brvc/lla lofct^bons (Mih* fever ind cfcjrfw fere^ 
bdmiBthmeft, protoxtal mfectioo* erctudini maliru, nckettibl Iixfectioiu 
(typhxrt, RoeVy Mountain fever etc-X aplrocluctil mfectiona, tulwaetiiia, 
typhoid andvinu dmeatea — culphoosmidc* are uadeM, and to a certain ettent 
hinnfuL None of ihc« ch»eaa« ahould be treated by auiphonamldea. 

Suip^toHOBada anJ malarui. 

These compounda have aome effect on malatia, but tbt* effect i* more of 
theoretical intereat than of practical importance As the pajea of the Troftcal 
Ptsrasft BtBffirt abovr then hare bca many papen on thl* aqbject both 
eipertmental and chmctl, during recent yeaia. At a mult of aH this work, 
to which ^ AMuxGTtrx \oxsz comnbuted, u appean that the newer tulpboit' 
amide compounda, Uke tulphilhtazole and aulpl^diaxine, have quhe a powerful 
effect upon human nuHna, an effect which la greater on the malignant tuhtertian 
than on the betugn tertian form A Urge dosage U required, however and the 
reapooac ta len certain than that to quimne or aitbnn. If qinmnc or atchrin 
were not know n, rulphootmidet would be extremely valoable for tha freatment 
of ntalana Aa theae more powerfu! drugs ere araiUble, the antimalanal action 
of sulpbonaioidea u of mtemt chieffy beouae it may form the rarting pnnt of 
chemotbetapeunc research which eav eieniuaUv peld more actire compounds. 

B/ood mHmrraftmu 

Hxpemnet with mlphouamide chemotherapy during the laxt 8 yean hat 
made ua familiar wnh two prinaj^ nbeh mi^i be adrantageoualy adopted 
with some other druga aUo TTiw pnnetplex are 

Firstly control of douge by estimation of blood concentrttiona, and 
secondly the atartmg of treatment by a big inmal " loading ” dote. The 
response of sn mfecuon to a drug depends on how much of drug there i^ 
m the tissues, not on how much has been poured dowh the patient a throat. 
Although the tame dotage may be given to a group of patients, tome of them 
wDl have a much lower concentrsnon of the drug m their blood than otbera 
do, rod so a smaller chance of being cured unless this defect is remedied by 
increasing the dose Thu conndentura a leas important as regards drugs 
which have a powerful short lived actioti. Hke the orgarucal arterucala for 
ajphiiis or sleepmg cckiiesa, but it la very impoctant for drugs which oerl a 
moderate but p enuteo t acuon over a longer period, such as sulphonamidcs 
themselves, or as turamm (Bayer 205 antrypol) fot the treatment of sleep- 
ing nckneaa. A method wiv devised by Professor Woiauix in 1937 for the 
estunadem of Bayer 205 in the blood, which ts much like the test that M mshau. 
later introduced foi lulphonanudcs, and I used thu method to examine the 
blood cop centritiori m a large number of ptUesits wrth sleeping sickness. 
Although a standard course of treatment may hare been given, in about one 
csK out eff twenty the blood may contain hifdly roy of the aeuxe cornpound. 
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Such patients give a teraporarv clinical response, which may be quite decep 
tive, and then a few vre^ later, when perhaps they are no longer under 
medical iupcrviston they relapse again And a relapse ra slecpmg sickness 
particularly ux the East Afocan form is a very serious matter which may mvolve 
the disease establishing itself in the central nervous system and all chance of 
complete cure bemg lost In the present state of medical services rt is not 
possible for slecpmg sickness letms m the bush to carry out such tests but 
I would strongly urge that m the case of all Europeans treated for sleeping 
•ictness an estimation of the b[cx>d conceotmtion should be made after the 
first week or fortnight, and that future dosage should be regulated tccordingl) 

PnnapU of the loafing dose 

The second pnnciple denied from eipcncnce with sulphonamides is the 
prmaple of startmg treatment with a large initial or loadmg dose. In a case, 
treated by the usual principle of equal doses, the blood concentration rises 
graduallj with each dose until eventually after the lapse of a longer or shorter 
penod. It reaches the level necessary for therapeutic action. AD this intcrv’al 
of time has been wasted and there has been an unnecessary delay before effective 
treatment really began. If a large ixuaal dose is given, the effective level m the 
blood IS reached almost at once and then it is maintained by smaller doses 
given at convement intervals The arcumstances m which I suggest this 
method pught well be adopted arc firstly sleeping sickneas treated by Bayer 
205 In tius case, the first two or three doses might be given m quid: succes- 
Sion so as to binld up the blood concentration 'quicily Secondly malnna 
treated with atebnru I have not sufficient clinical experience to name exact 
doses for atebnn but I would suggest that instead of giving the customary 
0*1 gramme three times a day (in which case effective treatment probably does 
not begm until the second day), the first dose might be much larger e 0-6 
graitune and that thu should be-ffollowed by 0 1 gramme given three times 
a day or possibly twice a day according to cipcnence Major Bryajit, to 
whom Colonel James has referred advocates 0-9 gramme for the first dose. 

If the patient can take atebnn by mouth, this is obviously the best route 
and It should always be used by preference. If he cannot take it by mouth, 
because he u vomiting or comatose or some other reason, then jt will have 
to be injected and two routes are possible mtramuscular or mtravenous 
Ammal and chmcal expemncnti have shown that atebnn reaches the blood 
rapidl) after mtramuscular mjection On the other hand, some lustological 
studies which I made recently showed that it always caused a defimte amount 
of necrosis at the site of injecooii, although Jess than quinine causes. Conse- 
quently It lecms that the choice between these two routes hes between the 
certain ij of a hnuted local necrosis if atebnn is mjected intramuscularly and 
the remote but unplea s a n t nak of sudden death ff it rs given mtravenouslj 
The ilower the intravenous mjection, the smaller will be the nak,. The choice 
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mutt be left to the erpenencc ind dncrctioa of the medial m*n m ciurgt of 
tfte actiol cue. 

Dr H M HaaMheH Mr Prcndent, nuv I ov ■ few ^ordn of comment 
on pipen that I br\e httcncd to 'Kith intereat and proSt. I thlnfc petbapt 
Colonel jAMa it rmpatwnt tMth the cfaenuata. I am fure that if we clinicians 
teH them precisely what we want they will nowadays deliTcr the goods. But 
the ftnt thing Ua that word preoacly and it is hardly enoogh to ay 
there ts a special form of parasite which needs a special drug we must teU 
the chemist \ery mtuii more about the bionomia of the parasite. 

Dr Hawkito hu said that there u likely to be an extended trial of prop- 
amidine other than for trypanosome infection I am recently mdebted to Messrs. 
May and Baker for a supply of propamidine I find it has a curative effect, 
given mtravenouily on chancroid ukers, but in the three casea so trated, 
cure was not more rapid than wi(h tulphanilamide, or sulpbathiaxnle, by mouth 
moreover mtravenous propamidine produca a fall iff blood prtasure with 
flushing of skin which may be alarming to the operator Given intr a venously 
on 3 consecutive dsva to ooe cue and on 5 consecutive days to another 
case of lymphogranuloma ingmoak, deflmte reduenon in maw of rnginnal 
gland tumonra followed and a rapid disappearance of the redneaa of the tkm 
over tumoura. Much the tame reaulta someoma foDow the mere rest in bed 
which these patienta enjoyed In these five male pauenta, each about ISO Ib 
bodyweight, the dose grren mtravertously was 20 centigrammes. In taro casa 
of Trukomonat vegnuhs mfecaon. lOsufflMon daily of the propamidine powder 
into the vagina after deuol cleansing and salme wuh tried for 3 conaecatiTe 
days wu followed by rapid draunution of both labial redoes* and inflammanon 
and puraket dnchaige and diuppeartnce, at any rate for the time bong, of 
tbc trudiomonu from wet preparations of vaginal exudate No recurrenc* of 
s ymptoms 4 weeks bter I support Dr Hawhno In his warning igaintt 
intramuscular injectuma 

Malor J W Howie May I offer a few remarki on the rcaolts of serial 
Tanret teats which tei-m to have some bearing on the administration and dosage 
of qumme in malana ? I Tcnturc to offer them stnee, u Dr Hawdko has nld 
one of our needs n to devise and apply methods of ettimattng the vanoot drugs, 
m the blood, which we use in tropical medioiie. Major R M MouiAT Ltok 
and 1, although unable to use any of th* rather difficult methods of estimating 
quinine m the blood, sought to control dosage by fUTtiining for quimnc In 
the unne not m one specimeo only a a often done to teat absorption, but 
in cverr ipecimcti passed by the patient under treatment We applied this 
procedure to 100 British sddien in hospital luffenng fttro sub-tertian malana 
m Southern Nigeria We cjammed all unna from these 100 men, first during 
treatment while they were having 30 grrfna of qumme by mouth daily in dosa 
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of 10 grains three tunes o day m hqtnd form and again during convalescence 
when they were having the usual suppressive dose of 5 grams daily Wc took 
precautions to ensure that the dose was not evaded and as controls, we eramined 
in the same way all urmea of fifty three fit men m the same area who had taken 
the daily dose of 5 grains Our Tanrct reagent gave a positu’e rcacaon when 
qmmne was present m any concentration greater than 1 m 200 000 Let us 
consider the normals first All these fifty three fif men on 5 grams of qmnme 
showed positive Tanrct reactions m one or more specimens of unne but positive 
results id not appear withm 15 ramutes nor did they persist for 24 hours 
as they are often supposed to do. Only twenty of these fifty-three positive 
reactions appeared withm the first hour and many had again become negative 
within 12 hours. One wonders about the French soldiers in Salonika during 
the last war who were punished for having evaded their quinine if the unne 
ciammfd at arty tme after a 6-gram dose showed a negative Tanrct reaction 
Our mvestigation of the 100 men under treatment for acute attacks with 
30 grams of qumme daily in liquid form bj mouth, showed that aghty-eight 
of the 100 men gave positive Tanrct reactions m every specimen of unne passed 
and rapidly became well Of the remaining twelve men, there were seven 
whose reactions were negative in every specimen of unne. TTicse seven men 
were all acutely fli Six were gi\-en intravenous qumme they recovered 
rapidly and at the same time their Tanrct reactions not only became positive 
but remamed positive on the doses of quinine by mouth which had previously 
been msuffiaent to give such a result. Five of the twelve were positive only 
at irregular mtervals they were not acutely DJ but their recovery was slow 
and their temperatures did not become normal for 5 to 7 days Wc did not 
give them parenteral qumme although, in the light of our foldings we now 
believe that it was indicated. Only one of these twelve men was vomiting and it 
may be that their failure to show qumme in the unne was m part due to errors 
of metabolism and excretion and is not to be explained soldy as a feilurc of 
absorption We examined the same 100 men during convalescence when they 
were taking the daily suppressive dose of 5 grams of qinmne and found that 
eighteen of them failed to show a positive reaction m an y sample of unne passed 
dunng the 24 hours foUowmg that dose. Six of these eighteen had also been 
negative dunng the acute attack Wc went mto the histones of the six men 
and found that all had suffered repeated attacks of malana at short mtcrvals 
in spite of takmg 5 grams of qumme daily Wc felt that- this was significant 
when considered m relation to our finding that on this dose they were never 
able to (bccrcte free qumme m the unne m amounts suffiaent to give s positive 
Tanrct reaction. It would of course, be desirable to do qumme estimations 
m the blood as one does with sulphonanudes but our resources did not run to 
that. It seems to us, however that our procedure of controlling therapeutic 
dosage in the individual b} ensunng that enough of the drug is given to maintain 
a steady output m the unne is not onl} easily earned out but ii a good second 
best to estimations of qumme in the blood. 
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people ^^TTig the drug whcrots In other groop* there h little or no trouble 
only ibout 1 per cent, complanuog of gsstro-lnteftintl eymptom*. No rexson 
able cxpUnilion of thi« rimtioii m reection ctn »* yet be oflfercd. However 
high the madence of (ymptontt in the Initial penod, tolerance u acquired in 
10 to 14 daya, aymptotm then ceaatng in the great majority of thoae on aup- 
preanre mepacnnc. Careful obaenratioDa are being made on peraonnel cm the 
larger doaca of auppreaalve cnepicnne orer prolonged penoda to determine the 
effect of thia achnimatratwa. 

Regardmg the statement by Dr Nicol that aolthera are being adrmtted 
to boapitals m thu country suffering from oTtrdosage with qtdmne, all I can 
•ay tt that our inatmetiona are that men returning from cert ai n malarial areas 
orerseoa shall contmue tupp r e sm e mepacnnc for stated penoda and that 
quinine shall not be used for thu purpoac. 

Baalltry Dyttnftry 

There la little to add to the nork already published cm the excellent results 
of sulphaguarudine in the trestment of this disease. Other preparstiona of the 
sulpha group bare been found to give good results in the treatment of hacilUry 
dy^ tery but solphaguanidlne a safer than most owing to the absence of toxic 
reactioaB and the rahty of ill effecti on the bdney Trtals with succinyl ful 
phathtaxole (sulphisaxidcne) are bang earned out and the results so far are 
moat encouraging the tmaller effectire dosage of tha drug is an adiantage. 

DiemimottithrMt {tUtbamsixmi) m tkt trfOlmfni of kala-antr 

Recent rqxnts suggest thst ereo with freshly prepared solutions of thb 
drug tcrxtc effects, eapcaally on certara of the cranial nerves, may occur after 
treatment haa been ccxnpleted. This drug uhicfa haa been of great value m 
resistant cases of k«la tzar abould therefore, I consider be r ese rv e d for osc in 
the treatment of such resistant cases . 

Dr A R D Arts ms I had not intended to speak, and so am rather un 
prepared. Nevertheleas, as the aole representable of the Liverpool School 
here today I fed I ought to say something when so much reference has been 
msde to Professor Icuu^s work. 1 have been dosely associated with Professor 
YoittE for a good many yesra, and I fed that he would not have agreed with 
a certain number of the atatements made this evening He was essentialiy a 
realist, and with reference to the exo-crythrocytk: cyde of the human malaria 
parasite, I am not satisfied that- he was entirdy conrmced ertber that such a 
stage existed or that this cyde accounted for most of the difficulties m the 
radical treatment of malaria. He was open to connetioa, but I think be would 
bare pref er red to have seen these forms of the parasite himsdf rather than to 
have accepted their p r e se nce merdy on analogy I fed certain he would not 
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have blimed the chemarts for faihng to produce a drug to destroy these forms 
until he had at least demotmrated than to the chetmsts \s to the treatment 
of malana, wc in Lrrerpooh m contnchstinctjon to some vrorkers would seem 
to have been cxtraordu^ly fortunate m otir use of quinine We treat a great 
many cases there — last j^ar wc had about a thousand — chiefly from West 
Afneau These with few exceptions were cases of malignant tertum maiana 
We find that 30 grams of quinine a day given for 3 consecutive day's by 
the oral route, are invariably effective m arresting the climcal attack- We 
rarely indeed give quinine by the parentcra] route. Tate!} wc have been using 
mepaenne to foresudl relspscs I have no doubt that Yorke would stiff have 
recommended the use of quimne for the acute attack because of the rapidity 
and certainty m action of this drug He was not entirely satisfied that mepaenne 
wasasafednig as he undoubtedly considered quinine was but under the present 
conditions of quinine supply he was content to discharge seamen, after treabog 
an aoite attack of fever with quinmc with a supply of raeptenne for suppres- 
sive and prophylactic treatment, even when these men were saffing m ships 
carrying no surgeons 

In regard to the diamidmes we in Liverpool have treated some cases of 
kala azar with them and have been fortunate in avoiding the graver toxic mam 
festitiona described this evening Wc have not treated a great many caw* 
and we have been conservative m our dosage. Admittedly these cases havx 
been Indian forms of the disease, and not the Mediterranean or Sudanese. I 
have seen a number of reports from the Sudan but I did not realise there had 
been many examples of the grosser tone manifestations mentioned today I 
understood that the toxic effects occurred chiefly where solutions of stilbamidine 
had been made up m bulk and therefore where the dose had been given some 
time after the drug had been put m solution. I have not the latest mformation 
on the pomt, so 1 cannot peraonally say how often these more senout mam 
fcstitions do occur Neverthclew the mk of toxic effects would appear to be 
yustified m cases of the otherwise fatal Mediterranean disease, and it does no 
co-nstitute a contra indication to the employment of the diarrudinc drugs 

Colonel S P m reply said he regretted that his opening paper 

had given the impression that he felt gloomy and pessimistic about the foturc 
of chemotherapy m this country He was sorry too thst Dr Hakschell had 
gathered that he was impatient with the chemists The purpose of what he 
had said ivsa simply to draw attention once again to the urgent need of creating 
m England a chemotherapeutic research and drug testing organizauon on an 
sdequitc scale m which chemists and biologists would work together m close 
associstion and with a common aim This was an object for which Professor 
\ oacB and others had stnven unsuccessfully for msny years. Everyone knows 
of course that, tu England, amngementa for chemotherapeutic research and 
for the discovery and testing of new synthetic drugs have ilwava been 
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raidcqiate tod unumftctorr tnd everyone hopes thtt tooner or Uter tome 
thing will be done tbout tt. But tha domble end will not be brought netrer 
by contmtnng to report tint we tre a content with qmnme tnd ttcbnn a tome 
tpeikert tcaned to be To adopt that attitude u tantamount to gmng the 
admmutratiTe anthonoet who arc reaponsiblc for oiganmng chemotherapeotic 
retearch eet another cimac for contmoing to burr thar beidt m the and. 
Major Hem re’s contribution to the ditcuason pronded a further argument 
for the creatio n of a apecial organization m which fundamental chemotherapeutic 
probletna wcmld be itudicd including of comae, the physiological chemistry 
of the absorption, metabolism and etmunatron of qmnme and atehnn and thur 
mode of actioQ on the parasite. Twentr or more years ago it wa thought that 
the onlr utefol portion of a dose of qmmnc was the portion which esciped 
destruction m the Qrer and other organa and waa eUmmated m an unchanged 
condition m the onne. I have not lo<^ed up the literature to ascertam 
w hetber any further knowledge oo the subject has beeo obtained since that time. 

Major General Biccwt and Dr Hawdnc mmuoned recent work m the 
United Statca rebtmg to the quantnatire cstnnatKm of atebnn m the blood. 
Professor E. C Doom, of the Coumnld Insotute of Biochmistrv has begun 
an mrestigatMO of tins subject and I hoped he might hare been here this after 
noon to tell m about it. Unformnatel) be was enable to come, and all I can 
say on the matter u that n seems as if the research may be somewhat more 
complec than would appear from the acanty Lteramre ara^ble. One prac&cal 
difficulty u the oeceasity of withdrawing at least 20 c c. of blood for each 
estimation. 

Dr bvicoL s description of the expenment m true causal prophylaxia which 
be and Mr Shcte conducted was of great loterett. He said, eery truly that if 
the same expenment were made oo a large scale in condiUoru rmilar to those of 
malanouB war regions, a quick answer would be gi v en to two questions that are 
frequently asked Proposals for arrenging a acnes of expemnents of this kmd 
oo a large scale were made to the appropriate aotbontiea tome omi* ago The 
su ccess of the openment at Horton was attributed to the destruction of the 
s por oaoit cs by the atrbrm shortly after their injection by the mosquito. Now 
that It has become possible to estimate the amount of atebnn in the blood 
It should not be difficult to ascer t ain by expenmenls la trtro whether that 
mtcrpretation is c urr ect or not. The method of conductmg such cxpenmenti 
was desenbed m 1927 • 


• Jlios, S P NKOt.,TV D li:Smji*,P G (>B27) Note on a new procedare for 
malm rts c ucb Traxt li Ste tnf MtJ Byg XI (3J, 233 
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A CASE OF LEPTOSPIROSIS IN SOUTHERN NIGERIA 


BT 

1 I LESH uiuat- 
Mr£eal Oj^er 

AND 

D A CANNON »lo a »c d t m 4 m 
Patholcfiti 

(From the Mtduai Ramnk Imlituu \ aba )* 


Jaundice u a fairl> common condtuon m Nigena, as ts indicated m the 
Annual Medical Rqxjrts Those for the jears 1936 to 1933 mdusire (Nigeriv, 
1933, 191^ 1940) indicate that, m all, 2,162 cases Ycere treated at the ^anous 
Government hospitals duruig that period an annual incidence of 0^)38 cases 
per 1 000 of the total population, or 1 09 cases per I 000 hospital patients 
NVhiist It may be assumed that a proportion of cases do not apply for medical 
treatment, the number so missed is probabl) not very large for by no-fv there 
arc fevi areas which haic not cxpeneaced outbreaks of yellow fever and the 
more educated among the indigenous population arc not only aware of the 
importance and dangerous nature of this disease but are prone to thmk that 
It u present and report according!) to the nearest Medical Officer whenever 
the) experience an attack of malana accompanied b) the passage of dark 
coloured unne, even though no jaundice ts present 

Of the 2,162 cases of jaundice referred to above 152 were entered as 
cholecyititu only forty as yellow fever and the renruunmg 1,970 as catarrlul 
jaundice It will be appreciated that only a \cry small proportion of the 
jaundice cases reported came from centres where any immediate or complete 
laboratorj in\estigatioti was possible so that any one of them may in fact 
ha\e been one of several different diseases 

Leptospirosis has been reported several tones m Central and West Africa. 
Kadaneb and Cokti (1933) investigated an epidemic of fever with jaundice 
in Stanleyville. Of the sixteen cases fall Europeans) three sera were sent to 
Pettit m Pans who found them to agglutinate L^toiptrc tciero-fuitmorThagtae 

* Vie wtth to cxpien our thanla to Dr J W P Harkxkis Director of 
Services Nijma for pennmion to ptiWtsh this paper 
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to A high trare and t^^o of tKtt< ura were further confirmed Ijy SaiOfiTfE* in 
Amaterdam, SatwCTi (1933) idao concluded that leptoapumt* occurred in 
StaolcTTiIIc During ta epidemic among the native population oim aenim 
vitj found by both Prmr and Saiunruni to tggiutmate L tcitn>JiamorrhagtiJt 
to a utre of I/IOOOO In enrrainuiB 125 ten from French Wett Africa, Goez 
(1033) found that aeven agglutinated L, tcUm~katm<jrTkagiiu (Verdun atnun) 
to a tjtre of 1/1 000 but Van Rua, (1942) enueuw the»e reaulta with the 
rcmaA that a ntre of 1/1 000 » only of indicaare value, Grat (1938) 
encountered a clinically typical ctac of leptoapifoai* m a European bathed 
in a awimmiQg pool in the Cameroona. Lcptoapirac found to the centrifuged 
urinary depoait proved typicalty infective to gumeapiga, and the aeruro toted 
in Hamburg a^uunated claw cal L tettni-hatmonhapat to a btro of 1/300 
Koux:hini Ewes and Steeanopoulo (1939), in the ettminaPoQ of 124 left 
fnan French Equatorial Afnca found that watcen out of ninety three tera from 
Braitavdle gave feebly pcwtive rcacoona agaiEJt /. »rfm>-A«moirrAi^;« (Verdun 
strain) and that twenty-one sera from various other diatneta, sje agglutinated 
three European ttraina These autbora concluded that leptotpiroui ti more 
common in French Equatorial Afnca than >s generally believed, and that it it 
dearrtbk to teat iirch sera against a number of local ttruna of lepto a p i ra Fmaliy 
Van Dct Bnciut and Van Rm. (1939) isolated a itram of L leitro^katmer 
r/kapof dunng an eptdercuc of pyrexial jaundice in Karu Belgian Congo Croat 
igglutina&on tests with the datoad strain and mth L teninJe showed that 
this «n a daQiKt serological strain, but tbe authors cooedered it unwise to 
git e It a new specific name 

Lqatospjfosis has also been reported from the Canary Isle* by Majotn 
Sancmej (1936) and this being a normal port of call for West African shipping 
It can be assumed that there was a considerable interchange of rat population 
m the days before the enforcement of aon rat precautjons 

lo View of these varum* r e p orts from adjacent tmilone* jt wbs ntturtl 
to suspect that some of the Nigtnso cases of jaundice were due to leptospira] 
infcctHMi Indeed thirty three cases were so reported in the Amual Medical 
Report for ifW (Njce*/a, 1332) but none of these was admitted to hospital 
so thst It is doubtful whether the diagnosis had any but a clinical basis and 
since that date no further case has been recorded as being of leptotpiral ongin 

Tbe present case was eeea at Othogbo Oyo Premnee Southern Nigeria 
but the man evidently aeqiored hii infection m or near Ife, m the same 
Province but about 30 tJuks diitant 

Can tfjvTOaT 

111* paoent, >,1 A srt Afncan male B|t*d about ynrs, wm > tiicnte ^cQ-apoLen 
and totaJliBHit T**® m*n On 2 10 <2 he boarded the Tki* to return from If* to Oahocbo, 
when, about 6 mik« oui cm (h« hmkI, bo «aa euddrrdy attadml to »e* ai t fercr He ccuv 
tmoed h* jouroey rearhirn bocae the aanw day Bv dm ttm* be ws* axpanenctbs aevcfe 
bnrlacbe aetd &o(na] beadsdw Tbe pam preWiued htm from akepma; and bo feh coo* 
trouoush thmty On 5 10 42 (4dt di^^die dweaae} there was epatxxia and a bladiatool 
iru and os tbe sato* dar Kcoeooe toU hab that b« ww jaundiced 
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He ww Ken *nc! tdoiittcd to hotpiol ao 6 tO 42 (5tfi drj) when fi» *clerae f fa.owt;cI 

nuritodcongaacnttidicterua tndhaw**ob^im«lrextrrnj«Iy«e*k»ndnL Thetem^m- 
100 8” F^»ndtfae pulK 112 permimttc- TTsc trogue'wms red at thecp «id*ide* 
«nd coated on die d o r u t m . The paitte w« constated The Irrer *nd »picen were not 
pafpaijic but the genertltted iUght obdoouMJ ttndemott w*j much more mtrked endrr 
both oMCil xnargma. The unoe showed t Urge quantity of alboxmn and « he*vy depont 
of hyalme and gtomiUr easts Bile erss pretetit m Urge quantititt. A thseJt blood-film 
*t»u>ed With Held • double stun showed no roaUnol pornttei trypanoaomes nor opiro- 
durte* TheresfteT the ttmpmture rwong between 99i)* F and 102-^* giadooUj 
Ktdmg to Dortnol 3 days Uier (Fig 1) The patient remained cotatipated for 3 days 
after whKdiaoaUtwpuTie resulted in the p**»»ge of normal otooU Jsovammngorbleedins 
from the gums occurred at out stage of the dtieaae On 10 10 42 (Odi day) the paQcnt 
w« afebrile, olbummuRa was reduced to « trace end both bSe and caata were enmelr 
absent from the urme He waa dkdKarged m perfect health 1 1 days later 



Laboratory FiNotscaj 

Scrum taken on the d«y of admution (5th day of illness) and Bubrmtted 
to the mouse protection teat for jeUow fever was found to be negative. The 
remainder of the sermn was tested for the presence of agglutmms to L, tetero- 
kaemorrhagiae luing a 7-<iav bve culture of L, tcirTty-^utemarrha^xur {W^berg 
strain) Tha was supplied bv Dr J W Howte, formerly of the Bacteriology 
Department, Aberdeen where this strain {ongmtlly obtained from Schuffvee 
m Amsterdam) ba* been successfully us^ for some year*. The tedmique 
employed was that of Schuftneb and Mochtar (1927) as described by 
Davidson tt aL (1934) The result was negatirc. A second specunen of 
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•emm tiicn oq 21 10.42 (20tfi thy of Sine**}, w»* cxiimfied, u*fien ihe mooJje 
protectioa te»t ww *g*ia negative, but the leptoapind iggluonition teat Tva* 
potttjre to » mre of \j\ 000 Tlut w»* confirmed by Dr Howie, iwiog ht» 
own leptotpir^ ctUture and control acnim. Serum talen on 9 II 42 (39th 
day of tUnCM) »iwwtd a drop m dire to 1/300 thu» indicating a recfot lepto- 
apuai mfection. A pordem of tfua *pcQmcn w« aeni for retetdog to Dr 
J Sarmt City Hcapitai, Aberdeen w^ltkentae reported that it agglutinated 
hia icptoajivnd atrain to t trtre of ! ^00 

Dwct.'flitON 

In mTdtigadng a ca*c of jaundice m Ueat Africa the excluatcm of )-eilow 
fever u naturally the firat contideranon. ife waa the »cene of an ertmtive 
epidemic of that diaeaae in 1928 (BEmaxss, 1938) Two group* of children 
then abowed retpeenrely 63 per cent and 72 per cent, of pocdie mouse pitxec 
doo tests but many non immune* must haro amred and aettled m the town 
•taco then so that the present c*ae cwxld ta»e been part of a new epidemic 
of ytBow fever The reported Afdei indrv m Ifc was 5 per cent and this 
must be alum at a considerable understatetDent tince ordinarily uhes the 
Afncan Sazutarr Inspector does his rvunda. the newi of his comjog precedes 
hup and rcfulam the burned emptymg of many pot* that are probably breeding 
places Ife has a population of apprtmnuitdy 30 000 but aa at the dme. of 
tbe 1923 epidemic, there t« no deem rcBdent there and a good many deaths, 
or cotuadenbk absence of tchoUrt from scbocl, would have to occur before 
any epideuuc wa* noticed. TTie present case could, of coarse, equally hate 
been one of j dlos fever of sytvatic ongm 

At the time of admiasion the patient a pulse was 12) with a temperature 
of 100 3° F ^VbJUt this •eemed to indiisie tbe absence of Faget * aign 
Beeuwkc? careful anaijm indicates that m Africans at least this ngn ts tbs^t 
in approxunaieh' onc-third of all cases of yellow fenr Compuztoa of this 
man a other symptom* with thewe of BczxnvKza senes likewttc failed to rercal 
any rpecial point which would exdude ydlow fever 

Nevettbeiesa, the patient a further progresa m hospital made that drsease 
mcreaaragly unlikely P y te ma taatmg ts kmg at 8 days “ m itself unusual in 
yellow fever and tbe dose paiaJklam of pulae and temp er ature throughout 
would be very unhkeJ) to occur in a case of such duratmn 

Rdspsmg fev-er aeemed to be exduded dmically by the tentuntoon of tbe 
pyrexa by lyau mher than by the cmz# ch*«cterj*tic of that daeaae and by 
the absence of tpirochaete* in the blood fihn though les* weight could be 
giTcn to this, since ui reiapsmg fever they tend to disappear from tbe blood 
24 to 48 hours before the cnn* The form of the temperature chart wa* quite 
unhke that seen in eaiiy typhihtic bcpstitu, or m Irret absces* (ro sriuch jaundKc 
b in any case of rare occunenct). Tbe sbtence of vonutmg and of pantsite* 
In the blood aerred to cxdud* the bihoui remittent type of malana. 
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Lcptospirotu WTU not at the time very scnoualj conjidercd for a rather 
tirailtr case aeen at Oihogbo early in J94I had been reported as negative when 
the scrum was tested m London It u unfortunate that the only detailed 
mi-Tstigation of the present case in hospital vm perfortned on the 5th ds) of 
the disease since leptoapinic have usually disappeared from the blood by then 
vrhilst they hai’c hardly begun to appear m the unne. The CTarainations earned 
out on that day therefore faded to exclude leptospirosis but could scarcely be 
expected to confirm it. The results of the later agglutination teats, honerer 
appear to leave no doubt that this n-as s case of leptospirosis 

The mode of infection remains uncertain The patient ivas a mechanic 
by trade, so that any occupational risk could be excluded. For about 3 weeks 
before the onset of the present ilineaa he had been at ife where he flayed with 
the Afncan Pastor of the CMS Church, The house was a cement-faced 
one stoned building with a corrugated iron roof but the lower part of the 
cement wu somewhat dilapidated, and what was possibly a rat run was observxd 
at one point The inhabitants had noticed no particular prevalence of rats 
Water used m the house was drawn from a pubhc tap nearby this supplying 
untreated water from a reservoir outside the town The only occasion on which 
the patient came in contact with any other water was about 9 days before the 
onset of symptoms, when be naitcd i fann about 13 miles outsde Ife, and bathed 
ID a small river about 50 feet m widtK shallow and swift Bowing but heavdy 
shaded m parts 

There was no lUnesa in the Pastor s family whilst the patient was at Ifc, and 
cxammation on 7 10 42 showed chat everywie was soH in good hcadth. The 
house was revisited on 12.11 42 and again no illness was found, TTic patient’s 
food at Ife was the aamc as that of the Pastor's family and the eating of any 
thing contaminated with rats unne appears unUkety m view of the tvpe of 
person affected and the kmd of people with whom he was lodging 

JoitOE (1931) IS quoted by Stiionc (1942) as describing an epidemic m 
Lisbon m which a leptospira was isolated from a pubhc fountain but it is 
not mentioned whether tfus had a piped supply or whether it was open to direct 
inoculation by rats L icieTo-haetnorrha^gtae has been shown to survive in 
moist sod for as long as 3 months but leptospirosis has not generally been 
regarded as a disease associated with dcfectivx water supplies and although 
the water at Ife is not chemicaHy purified or filtered, the reservoir is nowhere 
of any great depth, and a considerable degree of sterilization must occur through 
the action of the sun’s rays The rcscrroir la situated m the hills some miles 
outside the town and holds about 4 days supply A strip 100 yards wide round 
the margin u cleared and under short grass and conditions generally are not 
such as to be attractive to rats, whose boles are m fact, but few m number 

The patient at no tune took part m any farming or other occupation hkelj 
to bring him mto contact with infected mud and there remains only the 
postibihty that he acquired the infection from the stream m which he bathed 
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9 diy* btfore hi* tUue**. Tha wouW fit in wjth the nofmal incubttioft penod 
of 6 to dij*. ^ 

If thu wm indeed the me, we »« faced with the posttbihty ih»t infected 
r»t* crat m Nigem fir removed from town*, »o thit datnhutioo iD»y be quite 
gtueraL \\ t m*Y therefore expect to tee tpondic met of ieptotpirota quite 
ta frequeotly lo fsigtm tt m other countna thhough, la Tircr of the failure 
of Kitt (1908) to find the DT^;int*m ra nu tn the Suefan, the diteaw va 2 y be 
•htent in the dner ptrti of the Nonhem PrtmocesK 

GUM>tt«T 

I A of .fMindice with cfimal ngn* ntemhlmg ydknr fever it 
detenbed. The rexultt cf the #£glQtin*aon te»ti would ippear to prore that 
tt *m K lepto«pirDttt * cooditum hitherto not definitely proved to cxm in 
Nijen*. 

3. The dificrtfital dctgnottt from yellow ferer tnd other dtteate* m 
which jcundict m *7 be ntociatcd with fever tnd unfitry chmgtt it dnentted. 

3. It a tuggetted thit the mfection occurred through bcthing m a ttniU 
nver ui the buih. aod thit mfected ritt may be mddy dattibuied throaghont 
Sonthem Nigem. 
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TEe diffcrentral djagnoais of febrile illne»s in tropical Africa is by no 
mean* easy In new of the nuraber of \*inis and nckcttsial infections now 
kncmTi to affect man m Africa, the finding of a few malanal parasites m the 
blood and the fact that the temperature falls after the administration of quinine 
can no longer be taken as endcnce that a patient has necesaanly suffered from 
mabna and nothing else. Rift Valley fever Bwamba forest fever and West 
Nile fever arc almost certainlv not reatneted to Kenya and Uganda ycUow 
fever may be mild and unattended with jaundice munne tvphus ts widely 
distribute m West Afnca and the Belgian Congo while tick-bome ndkettsasca 
also occur m tropical Africa. 

Much has been done to differentiate these various febrile illneases but 
other infections remain such as diound m the French Sudan and fiivre rouge 
m the Belgian Congo the true nature of which la still uncmam In this ondiffer- 
entiated group must be placed those dengue-hke fevers that from time to time 
have been described m West Africa 

The present communication deals with the mvestigation of a dengue-Ukc 
fever seen in West Afnca during the past three years 

DEiCtTi LIKE DISEASES IN W&T AEEICA. 

In 1870 GOkE stated ihtl at irregular intervals of time the Colony of Sierra 
Leone had been visited by epidemics of dengue or broken bone fever which 
were most severe among Afneans. No details are given A number of references 
to ft disease m some ways resembling dengue u to be found m the Fourth and 
Finai Rtpert of iht Ir/Zoto Ftm Cowmmon {IVeai Afrua) (1916) In this 
report Magpie states that m 1909 he observed three cises of seven days 
fever occurring in Southern Nigeria at Forcados and Burutu towns withm a 
few miles of one another Fever continued for from 7 to 9 days the tempera- 
ture chart being of the saddle back type. There w e r e severe pains in the back, 

• We dour to thank Bnfidicr R- A Heppu and CoL D AifOERTON for per 
minion to publiah tbe*o obaenrsuom and Major A \ ouno, RA.M C for carrying 
out a43eDe of the attempted trarammion openments Dr R. D Rtw Senior Pathologijr 
Colonial Medical Servtce ha* most genercualr placed the resourcet of hh labonrory at 
our dupoiaL Our thanka are due alio to Dr A AL Gtixaseic and Dr W A BowEsuan 
for allowinif u« to refer to padenti under dietr care 
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hctdictt, a relativety aW poUe and, m two iimancea a rubella lie ra»h 
Tbcre waa no albuminuria. Bauxt in 1913 aaw a amall outbreak among Eun>- 
peana in Southern Nigeria, while Statram, in the tame report, roeotiona 
a ponible case of dengue m Siena Leone Attention u alao drawn to one caae 
w ith auunar a^ptoma in the Gold Coast and to tw o caaea occurring at Naraguta 
in Nortbem Nigeru in Apnl and Norembcr 1913 

The kellow Fever Cotnmiaaion, lo tummmg up the evidence for the 
presence of dengue in \\ cat Africa, stated that no epidemic of dengue occurred 
In West Africa during the period covered by the work of the Commiation 
and m the absence of such a dear indication of the presence of the diaeaae it 
ta advisable to apeak with some reserve as to the nature of the cases which 
have presented cgita auggeatmg such a dugnoata.” 

Cases in manv ways resembbng dengue were, however seen in the Gold 
Coast during the later yean of the Ant World Uar and are described m the 
Rtf>ort of the Medical Departwienl of the Goii Coast far Ou year 19i0 thus 
L* Faim (1921) obaerved an cases in 1917 five European males and one 
European female were affected and all were probably mfeaed m the European 
reservation Accra, in the itDey between the East and West Ridges The 
symptoms ip all were aimilar and cooamed of fever for 2 to 5 days, headache, 
pmatration, paina m the louts and aboulder ,rornta and the ippeaiaiKe of a 
roaeolar rash, q« unbke meulea, chiefly on the body and limbs and appealing 
on the 1st to 4th day of dlness Reference ta also made to a iimiUr case in 
Accra and one in the Northern Temtonea seen in 1913. *5TO»tT (1921) 
referred to two cases occurring at Kofondua in August, 1919 with a profuse 
measly rath f rom head to foot eveept on the palms and soles and on the face 
where the eruption was not so profu^ Wmrt (1921) saw two similar cases 
m Accra in Ncnxniber 1919 the fever was not relieved by qnmme, 
CotsoM (1921) described lo some detail cases seen on the crutskim of 
Kumati mud Accra respectivelv m January 1918 and October 1920 four 
other patients, infected m Rofondua, were also seen. 

In 1921 Davies and Joidcson reported eighteen r a sr * of a fever of the 
dengue group in Northern Nigerm fifteen of the patients were Europeans, 
three Afncana Fever lasted for from 10 to 13 days and the rash appeared from 
the 4th to the 6ih day of lUneas Some at any rate of these casea were quite 
s eve re and were almost certainly munne typhua, but as no serological mvettiga 
lions were attempted atid no ammal mocuUtiona performed the nature of the 
cases mutt remain uncertain 

For the next few years there are only scattered references in Annual Medical 
Reports to dengue like diseases under such namea as Foreit fever ” and 
^ Korforidua fever in the Gold Coast or Benin River fever ” in Nigeria, 
In 1932 and 1937 Puacox discnssed the condition as met with in the Gold 
Coast where he believed that the infection was rettneted to the coaiul forest 
belt. 
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\ Dencde-uke Fb'er in the Gold Coast and Nioeru in 1^1-43. 

The amval in \Ve*t Afnca, a* * result of the war, of * considerable number 
of European* who had not prcnoutly resided in tropical or rub-tropical countne* 
has provided an opportunity for further investigation of the undiagnosed fevers 
of Wert Africa Thur it hai been found that munne t}-phu3 is mdely dis- 
tnbuted m all the Bntirh est African Colonies and the nckettsiac have been 
isolated on tuo occasions in the Gold Coast (Findlay et al 1943 , and unpub- 
lished observation*) and once m Nigeria (\oukc, 1943) 

In addition, a dengue-Iikc fe\cr has been noted in the Gold Coast and 
Nigcna and certain observations have been earned out on its cvpcnmcntal 
traniraisfion and on iti relation to other African fc\-ers- These arc desenbed 
in the present communication 

Geographical and Seasonal Distiubution 

The dengue-like fe\er ha* not been noted ciiher in the Gambia or m 
Sierra Leone In the Gold Coast however it is widespread 

Gold Caisr 

In the autumn of 1941 ■ small epidemic occurred at Tamale m the Northern 
Tcmtoncs among European military personnel The dates of reporting sick 
Mere as follows — • 

1041 — 

21 *tOet Ivumher of cts« 3 4 th Not S umber of case* 1 

2 dth I llth I 

/ 

These persons, although not all attached to* the same unit, were h\ing m the 
same area where there irere many mosquitoes and midges Cubcotdn *p , the 
penod being at the end of the rams. 

Dr L Goodman mfonus us that m November 1940 he saw one case 
in a European at 'iendi 60 miles to the east of Tamale 

Two further cases occurred m Tamale one a soldier on 2nd Msv 1942, 
dunng the dry season and a second *00 officer on 8th August 1942, at the 
beginning of the short rams. 

In addition to the Tamale case* others, apparently of a sporadic nature 
Mere seen cither among soldiers or mnlians in 1942 and 1943 as follows — 


Accra 

March 

Betinrang ot nsm. 

Kuxcxui 

Jub 

Rama 

Sekondi 

March 

Bcfuuuna of nun* 

Accra 

Jufv 

Raub 

Kofondua 

June 

Rain* 

Accra 

Aucust 

End of ram* 

Obutai 

June 

Roma 

N aawem 

October 

Short run* 


WTule Kofondua, N’sawam and kumaii are all in cleanng* m the forest and 
Selondi u at a point where the forest reaches the sea. Tamale is in savannah 
country while Accra and its environ# arc m an open and rather and plain coi cred 
with coarse grassland not unlike the Northern Temtones 
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Pc*CELL (1937) belicTcd that the dengne-Dle fcrer u endamc ihitwghout 
Akmi and U to be foand &om SvmTam fai the W est to Ho in the £aat and Axuaim 
m the South. He ttates bcrAerer that the dHme does not occur m the coxsul 
towns or cren to widely cleared areas in the forest such as kumati, that it u 
m fact restnaed to the forest. The obacmuons here recorded autgest that 
the term forest fcrer ” ti nttsmtahle. 

PcMJU. also states that the disease occurs not only cndemically but epi 
demKslly as In 1929 around Oda, at Akrokerri m Ashanu and m the Kpandu-Ho 
dtsmct m the East The seasonal inadence of the cases teen m the Gold Coast 
in 1942 sgreca wnh that described hr Puitcnj., «bo states that the highest 
incidence m the south is during the first rains (late March to Juhr) and m 
Scpi em ber (abort rams). In the Northern Temtones the disease also seems to 
occur duntig or imme^atelT after the first or second rains. 

Nictwe. 

Much leas ta known of what appears to be the same disease m this colour 
ahbough sporadic cases hare been seen donng the past 2 years in Europeans at 
Esugu Orutaha Pimmce and at Ibadan and AbetAuia. All these towns are 
in the forest beh In the early part of December 1942, a email epidemic 
occurred in a mihcery centre m the forest beh both Europeans and Afncana 
srere attacked. A tmaH number of African sddleTt were admitted to a MtEtarr 
Hospital wtth what at first wu thought to be Geaman tpcaslea. After four 
Africans bad been admitted cases began among Eoio p eans m the barrack area. 
Free cases were seen in Europeans and later nine other cases m Afncana The 
datea of onset of these cases were as follows — • 


Ptt 1 O 
Ptt P O 
Pie A- A. 

Lt. W 

Pt. o o 
L/Cpl A A. 
iLS iL H. 
Pte R. A. 


D»te of 
Omtt 
l<M-> 

Afrion Nt»v 

Sod D«< 
Srd 

E m o p r sn Tih 

»(h 

Afmn Sth 

llth 

Emopera IStfi 

Afevan Itth 


Cpt F 
Pi K,0 
LtG 


Pte A. 
Pte R B 
Pt. P D 
Pt. S M 
Pie. S N 


Ksfr Dolt •f 

0*»rt 
1BC2 

Luntpwi 17th Dec. 
Afncsn 32rid 
European S4th 

ifua. 

African tth Jin, 

Wv 
15* 

25th 
5th Fehu 


Shortly before and during the period under reiiew fire cases of a sonilar 
char aaer occurred among the Afnam staff of the General Hospital nbere 
all the tecoted treatment The hospital was about 1 mile from the 

bai r acks where the bulk of the cases oceurr^ The respective dates of onset 
wereasfoUows 1942, 13lh Sept., 19th Dec indSOihDet 1943 Sthjsnand 
19th )tn. The first, second snd fifth of these cates did not show any lymph 
node aJargement and in the fifth cs« the pyrexia, which was remittent was 
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proloagcd for 12 day* Two further African cases were admitted from units 
located at distant statioruk 

On going through the records of the hospital from the date of opening 
*t the end of 1941 only tt\o other piUenU, Afnains resembling those under 
rcvievr were discovered In 1942 one patient was admitted on lOth July 
from another barrack area on the earac icnion the other a member of the 
hospital staff on I3th July These cases, unlike the remamder thus 
occurred dunng the raii« In both these patient* there wn* a nuh with pynaoa 
and some dubious lymph node mvoKcmcnt but as they are not regarded as 
sufficiently definite they are excluded from the analysis of twenty African cases 

Dunng the period when the disease was epidemic a search was made for 
CuUcotdfs and Phl(i>oiomus without success Mosquitoes were of couisc present 

CumicAL Symptoms 

The dengue like fever here described as occurring m the Gold Coast and 
Nigeria is charactenred b) fever often of the saddle back type a raeasle# like 
rash enlargement of the lymph nodes pain* in the muscle*, bone* and joints 
and a slow pulse 

Europeans 

The cUmcal lymptocna in Nigeru and the Gold Coast arc esscatiflUy 
similar though there is considerable vtruCioD tn intcnsitv In a few instances 
the patient is ambulant and comphun* only of a slight headache and general 
malaise, followed on the 2nd or 3rd day by the appearance of the rash when 
the general condition may improve In cases of moderate seventy the tempera 
ture remains elevated for 2 to 3 days then fall* to normal to rue agam after 
an interval of 24 to 48 hours In the most severe cases the temperature remains 
elevated for 6 or 7 da)"* gradually coming down by lysu The secondary nse 
in teroperaturc may he absent and u never so high or of such long duration a* 
the primary nse 

In rmld case* the tcraperatuce may never reach lOO^ F m more severe 

T 
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case* It IS between 103 and 104 F Temperature charts are shown. Chart 1 
Sergt. M L represenu s typically mild infection with no secondary rue 
Charts 2 and 3 (Pte R- O R and Sctgt F H ) are example* of the febnle 
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reaction in eases of moderate setent) in both there is a secontkr) me tthich 
u seen m typical dengue and m some cases of Rift VaHc> fever Chart 4 (H M ) 
ifl from a severe infection and indicates the close simOantt in the fever to that 
of ft mild ease of munne n*phus 

After the febrile reaction the mtwt important sign is the occurrence of the 
rash which appears from the 2ad to the 4th da> of illness It a uiuall) first 
seen on the forearms and front of the deltoids less common!) on the abdomen 
and lower part of the chest It rapid!) becomes gcneralired but is found onl\ 
to a limited extent on the face On the arras forearms and legs it is present 
on both extensor and flexor aspects The rash takes about 24 hours to reach 
US maximum and begins to fade as the temperature falls The rash is of the 
roscolar type very similar to that of rubella the maculo-papulcs are discrete 
and vtry ibghtly raised abo\c the surface of the skm usuallj not more than 
1 to 2 mm. m diameter but often thej arc closeh packed together the\ do 
not fade on pressure On the face the rash ma) present the form of reddish 
blotches In very mild cases the rash is the brst sign which draws attention 
to the fact that the patient la not suffenng from that onl) too common com- 
plaint to West Africa, a touch of fever but in ambulant cases the rash mas 
seared) exist for more than 24 hours The rash not infrequently itches and m 
at least two Europeani this was a prominent feature Most of the Africans 
also complained of itching the rash does not become haemorrhagic. The 
petechial appearance on the feet noted by Puhcell (1937) haa not been observed 
by us but m one case the akin desquamated m large flakes on the 19th da) 

In moderate and severe cases the onset is accompanied bv hesdache usuallv 
with a frontal or very rarel) post -orbital distnbution and vague general muscular 
achmg espeatUv m the back. In mild cases there is no conjunctivxd con- 
gestion and no photophobia but in moderate and severe cases both sue not 
uncommon for the first 24 to 48 hours There is am absence of corjwa or nasal 
catarrh and no spots appear on tbe inside of the mouth orpharviix. In more than 
half the cases observed b> us the regional Ivmph nodes l^ve been palpable and 
slightly tender enlargement invoKnng the axillary epitrochlear postenor 
cemcsl and even the inguinal I)mph nodes with the dechne in the fever the 
enlargement of the IvTuph nodes slowl) decreases In three of the eight cases 
occumng in Tamale the unne contsmed a faint trace of albumin during the 
first 24 to 48 hours Lack of appetite is common while in three cases there was 
nausea and m two Toroiung Constipation is common. The spleen and hver 
are not enlarged and the lungs are normal 

The pulse, as m )clIovv fner and true dengue is slow eomebmes even 
during the first febnle access with a temperature between 102 and 104'’ F 
the pulse rate vanes from 80 to 92 a imimte In more than half the cases the 
pulse rate falls as the temperature falls and dunng the secondarv pvrcxia rarclv 
increase*. \Micn the temperature finally falls for good the pulse except m a 
few uistancci u alow a rate from 56 to 64 is common 
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Apurt from the fiea<l*che uid badociw wiuch to toasc decree u pntent 
m ertry jimance only thret ewes have ipecUictny corapUitted of ptuu in the 
writu, thumb jovntt and tnkle* In »eTere c»>ej there miy be mentil imtability 
during tbc 6r«t day or two while inaonuua u not uncommon No encephalitic 
tymptotnt have occurred either in A/nauu or European* 


Ttmcai. Cms HwtoMa. 

Eokoeuuo 

X^ieut G dv\«Iop«<l • tempentun ot lOI F with bcadaciK and puna aH orar oo 
2-4 43 H« noted a traoaiem ruh on tho 3rd 4a> Uttmf for lea* then 24 hour* Tbm 

wu no teoderoeaa or ettlarcetnont of tfaa t^titph node* and by tha 4th iia> all aytnptoma 
had aubaukd Setm* debalny pcr a j aird for tO days to a fartafht 

Lxut tv f It trred oa 7 1*4 frrenah oen day and on the Srd day notad aoaw 
imtatiao of the akin Thn «** foOtmted by a macular mb which «•** hrtt *e«a 
on t>M arma and rapadly betama (merabnd At the tame time the lymph node* m th« 
ocoptal rejpon and frotm be came alighdy eolacsad and tender folUraed by enUrtemant 
of the poctenar ccmcal and ariUary froMpa and the e p t tro ch lear ^anda oa both tide* 
BaclcEc» had betm present amce the lat day on the 4ch day the Kinda nfbt wnat and 
both anUrt b«.ame painful The rath faded on the 0th day by which tune the tnuperature 
had faDcn it had never notx.dod >0J 0* F The ^ecni pent pemaied for a lurdvrr week, 
and he feh daMitxted and cu^ered from faqdacha for a mench or more 
II M bad returned fmea l<«v« ta EogUnd about 4 momha before On 14 9 4 be 
ccnpiimed of a frontal beedache and MRcrtl roalaiae Ha earned oef 2 cU>t and tbea 
went to bed On exajunauon of hu blood a eraaB cumber of rmei of Plasaaedotat fain- 
p ar aw uere fouzid la thick Rtics but ihnm i atr aooaa of i^unme va* noi foUowad by any 
fall (£] the cerspenatuce id CTwrt 4 > Oana« the Am 3 dayi of hs ifima the penent 
felt enrrmeb' mtable and unable to m etaafon^de he did not sleep sreQ rt night 
On the 4th day he coenpUmed of headache wiihjpam* m the small of the biKk, m 
sbnu knees foreanm arm* crvl Anger joatts The rtsigue «a* hxrred but the pharynx 
net not congcelcd There wer* no spots m the mucous metahrem of the mouth and ao 
ctoysi, tbouffh the coruuncUrae «cc« siighily eufTuaed Tbc patient stated that he had 
precKUily staTcred from toeuies and Cennsn nusolee Tha poettnw ctn-jcal ocom^ 
end axdl^ lymph nodes ime jun palpable discrete end slicbt^ tender On 17 9 41 
a fimi tncsaly raab had ^ipeared on t)M foeeanns, front of the oehotd* and abdomen 
Taenty>four hostrs later the rash aaa more marked. Eaaculpo>p«puie* 1 to mm m 
diomcieT cormrvi die 'abole of the trunk, legs and arm* On the face the resh nas much 
Ins thmnet kaioBi were ahghtiy retard but dtd rm lade oi prcaaur* Aa the tmv* 
pemuM fell tbc rash regmacd and by the lOtb day had almoai gone Dumg conrakecence 
ij:w pooctn bemne easily picyed out and bred for about a nsotilfa after the temperature 
had raturped to nortiul 


AnocAm 

The syt uptcanat plocT in Africans based on an anatysaa of twenty caaca ts '.cry sttwUr 
to d*t in European* 

P^rrxia Pci embnei* -was ocie of the iiuoal comptauns in crery ca*« but rsio In 
jsrtlre casea its duratwo did not exceed 3 day* mitiallT and in a further ftw didnx rtcaed 
6 d^ In oeM c*m thcr* sm pyreua for 9 daya nd m another remmmt pyrma bsttd 
for 12 dty*> In jteneral hosurei, die tcximmtura wat not of the remictertt typa TTi* 
h^facit recorded figure w a* teas man 100 F in *« c«rs between 100 and 102* F m 
rinen c**et and more than IC^ F m t&iesi caaes Racrudeacencos of pyrcxi* oecurred 
tn three cases, Th* respevtrrt nae* wMetn IM F oo the 7 th day after-4 h«in oormaluy 
to 10^ F on the 4ch day after 2 days nonnaltty tnd to 105 6* F oo ibc 8tb day after 
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3 d«\-» nomulir\ In each msttix* the •econdtry me higher than the uuqjJ one 
tnd m two c*»es ccmaded wtth the appeanmcc of the toih, ruggMtn e of true dcngoe 
The pul« rife ww Dot mcmued in proporoon to the rue m tmqjeratutt: 

RsiK The emptwn wm macular or co«»cly papular It wa* eccomptiued by 
imuDoa and was noheed on Ae fot w iga From here U rapidly tpread to the trunk 

andkjwerlimba The doraal and ventral aapectt were affected, but on the &ce the erythetrw 

tvw either only alight or wai abaent In fouitecn caaes it appeared oo the l« or 2nd day 
in fire aues on the Srd or -Idi day and in oi>e on the 7th day It laated for 3 davi or l*»a 
m aetteen caaea for 4 daya m one ca»e and for 6 days ht another and was not foDowed 
fay ttammst or dewuamtoon In the remasmne two cases however the r«h instead of 
sufaaidtng, faecimt tichcmfied, e sp ec u Uy ori the back. This conditioa persisted for some 
tune after the patictits had left hoapoal 

Jio^ xjtvticcwtfni. Eoiarjement of lymph nodes was present m aixtttn esses 
The sise of mdhidual twides did not greatly e*«ed that of a dirrv atone They were 
dttcrete, firm and usually tender at the ewtaet. The mlarpeinent petststed longer than 
any other of the dimcal fettutea usually ccpntmuing for a week or more after duchirpo 
{tom hcapital The axillary group was moat foequentiy lavolNcd Ifourtceiv esses) next 
vnu enlargement of the cpitrtxddear lyn^ih nodes ^ei^t cssea) sometimes on one side 
only T^e ocapital lymph nodes were eoUrged In aeveo cases and the cerftcal m a similar 
number InvtHvenient of the lytnph node In the grnm was indicated m te%eral patients 
by thei sudden onset of teoderniss but as these fyroph nodes are usually eolaiged m the 
African from other ctuaea it tt oot possible to assess accuratelT the frequency of imnlve 
ment Splenic enlorBement did not exceed that fouiid in Alncsns to general either m 
madence or degree 

Paaa A oumber of padenti oocnplained of body cr kmb psms of acme seventy 
Most chsractena&cally these were ca the medium used yomes of the iimba— the ankles 
knees or elb«5w» (seven cases) There was pans on t&memcDt but no perceptible swelling. 
In two cases the ccarrpltirrt wta of pams all orcr Three further cases had pain m the chest, 
the neck end the solea re s pe e dvety Backache wta newr Bpeofica% menuoned and eight 
eases made no compumt of ptm tt all The paint seemed to be related to the onset of 
the rash In seieni ctsea Pun m the eyea was not met with there was some conjtxncmal 
suffusion m four caie^ Headache accompanied the pyrexia m orrtam cases but was not 
severe 

Load wtawffmattoKt These were conspicuously absent. Two cases in response 
to a lesdmg question stated that they had sUgfat nasal catarrh but there was no obaectrre 
cttdcnce of tm» nor ro anv of the cases was £he« ccanpUmj or evidence erf sort thfcut, 
One patient had petechial spots on ha palate and another a small ulcer in the same 
situatJOn probably arming from aiKjther cause In one case there Traa shght diarrhoea at 
the onset and m another diarrhoea occurred during a secondary nse of temperature on 
the 8th day There waa no gsstnvintestinsl disturfacnce in any other case 

Comparison o? the Disease in Europeans antd Africans 

While the majont) of the features are similar in the two racca minor 
dnergenciea occur The disease has been rather more severe in ibe Europeans 
and a greater degree of dcbihty has followed The rash has appeared later 
(the 3rd day to the 6th day) Moreover backache, not mentioned by the 
Afncani wu a prominent festurc m certain of the European* 

Blood changes The blood doe* not show any marked change* either in 
Afneans or Europeans m the toUi number of red blood corpuscles while the 
total number of leucocytes ha* vaned from 4 400 to 8 000 per c aim By the 
4th day there appear* however to be a slight incrca*e m the percetiuge of 
lymphocyte*. TTiiuH on the 4th day of tllaes* showed polymorphonuclear 
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IcucocytE* 62 per cent^ •mtU lymphoqite* 32 per cent mononudear* 5 per 
cent. eo«uiophiU I per cent. Lieut. A S on the 5th Aij themed a total 
leucoCTtottt of 8,000 per ejnns polymorphonuclear leucocyte* 38 per cent 
tmall lyrnphocvtca 51 per cent, mononucleart 7 5 per cent^ eottnophflt 
3 5 per cent. One Vfriian thoned a rclatiic lymphocynom of 70 per cent 
nith a total leucocyte count of 4 600 per c mm. \o ca« ha* proved fatal and 
iQ all conraJeacence hat been uoexTntitiL 

ErpEWMEcru. lm’EEna\nox4. 

Effort* to grow hactem from the blood by culture in a vanety of riy^ ia 
both under anaerobic and aerobic condiQotn proved ineffective 

Blood from eight c**e* ww eramined at variou* ttage* of connleacence 
for evidence of agpluhmni to Protnu 0\ld 0\2 and 0\K with negative 
retulta Agglutination reacnona for tvphotd and paratyphoid orgamtm* were 
negative and in eight Afncam in whom the Ide reaction mu performed it 
vr*a, turprtaingh* negime m alb 

Blood wt* re mo ved from 5 paoenta on the In or 2nd day of the appearance 
of the ennthem and rn* injected into a vanetv of annnal* br numerou* route* 
^Tini it we* not powble to carry out animal inoculation* immediately all 
•pecamen* of blood were placed on ice m a tbermo* fU*h 

^Mute mice were inoculated intracerebrally and inirapentoneally mthout 
cauaing anv illneta dunog the etmiing month. Mice UB^ 4 to S day* after 
inoculatian ihowed no nckettsue in amear* from the ipleen* 

Guincapig* were inoculated lotrapcntoneally with whole blood and with dot 
%a*bed in talme a* u done in uolatmgnckettiue no thermal retpocae occurred 
in anv of the animal* during the emuing 4 weeka. Goineapiga were al*o mocu 
lated anbcutaneoualy no enlargement of the regional hmph node* waa *een 
whfle intracerebral iuocuhtion wa* not followed b\ the dnclopment of any 
lymptom*. 

Rabbrta and buah rau, Cnrefomf famhitMin mjected inirapentoneally 
al*o failed to •how anv symptom^ 

The following ipeciea of monkey were injected intracerebrally with »crum, 
Enthrocrina pstat Crmpitfiena aetfnopi tabana C nou foim and C dioju 
rWofTOT Nooc of tbe*e monkey* *hcmed anv untoward rvmptooi* \ baboon, 
Papto anbu eftoras received a aubculaneou* injection of whole blood. 

Two c\planatioc* of this failure to infect anitnil* are poanble either the 
cau«al agent, probabbr a iiru*. duappear* from the blood by the tnne the raab 
ba* appeared or the animal* inoculated were not auvrepbble to the caunl agent. 

In tbe»e arcumttince* an attempt waa made to tranamit the di*ea*o to 
roan. In the Gold Coast two volimtcera, Afncana, each received 1 c,c. of 
•erum removed from A S on the lat day of the appearance of the raah, the 
ivd day of fever The •erum wi» injected *ubcutaneou*ly fai the arm 
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TKAIPERATURF CHARTS OF TWO VOLUNTFERS 
toocuiated Txith amon from cne of JeflKUO*^*^e fcvrr 
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A DEtOCE-UKl nVEt 


In bcth ^ olunteer* a n»e In temperatnrt itjok pUct on the 5th day after 
Inocnlatioii, the temperature ramg to 99 4 and GW F respectively (Cham 
5 and 6) In M G (Chart 5) the tempetature was above normal for 4 days 
and there ma» no accood rtae of temperature. In \ A (Chart 6) the higbeat 
temperature also occurred on the 2nd day of the reaction the 6th day after 
injection In this caae ho^erer the temperature tv as of saddleback type and 
did n« r e iuin to normal for 9 days. In M G there was a ahgbt rash on 
the abdomen for about 24 hours, but ^ A ahowed a ratted morbilliform rtah 
chiefly on the arroa, ibdoinen, cheat and legs. This rash was aeen on the 2nd 
day of fir\ er but the date of its ditappeaiancc waa not easy to determine crsnnj 
to the pabent a dark colour Both panenta complaiacd of headache and of 
aches and pains m the Hmbs and hack but they «cre not mcapaotated 

Blood was removed from \ A- on the 7th day after moculation, and the 
3rd day of fever 1 c-c. n as injected subcutaDeoualy into a third volunteer 0 J 
On the 5th day the temperature roae to 99* F in evening on the following 
morning It was 93* F rmog agon to 9^6“ F m the otmng thetrtfter the 
temper a t u re remained nonna] It ts pouiblc that this pabent «u partially 
inumtae to the mfeebon Two Africans moculited w rth blood m Nigeru showed 
no reaction of any sort The blood was removed on the 5th of illneaa. 
Later blood was lemoi e d from a patsent on the 3rd dav of fever 24 hours 
after the appearance of the rash end inoculated aubcutaneonsly mto tw o volunteers 
without resoU. The csusal agent may have disappeared from the blocnd after the 
first 2 dayi or the volunteers may hare been immune In this connection blood 
taken from a pabent with clastical dengue, contraoed m the hLddle East, on 
the 7th day erf fever failed to cause fever or any reacbon when injected into 
two volunteers. 

PunCEiX (1937) menboni that a second attack may be mild with only a 
transttory exanthem In one pabent seen bv ua in the Gold Coast during an 
ambulant attack similar but more severe symptoms were taid to have occurred 
3 years prertously 

The RELATicntsKir or the DttooE uo Fite« to Onna Distvsix 

The disease which has been deaeribed in the Gold Coast and Nigena obn- 
OQsly resemblea classical dengue In its dimcal symptoms m that it u charactenxed 
by fever somebmea of the nddleback type an evanthem and vague pin* m 
t]^ jomta and limbs It also ag rees ntth classical dengue in the fact that it 
can be transmitted to man, the mcubation penod, 5 days, being within that 
usually deaenbed for dengue m addition, like dengue the mfecoon u not 
transmissible to laboratory animals 

In dengue the defimte rash generally appears during the second fcbnlc 
nae In two African cases the secondary nse of temperature couiaded with 
the appearance of the rash. There was no endence of a prunary taah rapidly 
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fading and separated from the secondar) rasK In onlj one European caie %vas 
anything hke the true break-booe pain noted m the imat and thumb jointB 
In claasical dengue enlargement of the lymph nodes is not a charactenstic feature 
Unfortunately owing to the lack of any apeafic test, there la no conclusive 
evidence that x\ hat haa been described as dengue jn different counlnei la alwap 
the same mfectiom There u in feet aome> cndence to suggest that the name 
dengue has from time to time been applied to what arc in reality different dis- 
eases but m the absence of cxpcnmental ammala other than man the laboratory 
in\Tstigation of the dengue-hke fe%TrB is not easy It is thus possible that in 
West Africa more than one dengue-Uke fever ma\ be present 

One infection which bears a close eimflanty to the dengue-like fever of 
West Afnca here desenbed is the fiivre rouge of the Belgian Congo Ceccaldi 
(1941) has recently reported a very similar condition m French Moven Congo 
TTierc is no evidence to link the dengue Ukc feitr of West Afnca with 
the nckettsial infections with which on clinical grounds sdvert cases might 
possibly be confused. Failure to infect guineapiga or to produce a positi\'C 
\\cil-Feluc reaction m the serum serves to differentiste it from munne typhus 
or tick borne typhus while the absence of nckcttsiac in smears from the spleens 
of guinespigs or mice rules out Q fever 

The presence of a rash and of slight swelling of the regional lymph nodes 
might lead to confusion with measles or with rubella. Coryza or Kopbek spots 
howtNer are not seen m the West African dengue-like fever although in the 
Twi language the same term niobn * is used to include measles rubella 
and the feier here discussed. 

The clinical symptoms chanctensuc of this dengue-hke fever arc however 
those seen m many virus infections and the probabihty of i virus causation is 
increased by the failure to cultivate bactem f^ro the blood. 

In \*iew of the sirailanty to other virus infections, it appeared to be of 
interest to detemunc whether sera from patient* recovered from the West 
African dengue-like ferer showed any capaaty to neutralize certain other 
nniscs isolated m tropical Afnca. &penment* were therefore earned out 
with the viruses of Rift Valley fever Bwambs forest fcier and West Nile fever 
Bwimba forest feicr was first described by Smithbuhn MsHAFn and 
Paul (1941), West Nfle feier by Smithbuh-N et aJ (1940) both in Uganda 
Rift Valley fever was first noted m 1931 by Daubnet Htmeox and Garnham 
m Kcni-a. 

Both West Nile fcixr and Rift Valiev fever are now known not to be 
restneted to the countnes where they were ongmallv described 

Our thank* are due to Dr W^ A, Sawter Director of the International 
Health Division of the Rockefeller Foundation for the viniscs of W^cst Nile 
fc^Tr and Bwimbt forest fever These viruses, after coming from New Tiork 
to London by air were inadvertently flown to Rus»a eventuallt however 
they amved m W^cst Africa and were *tU! virulent for mice 
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Mice wtich hid been mociiUted intncerebrilJy ind Intrapemoocally wrtii 
lerum from pitient* luffcnng from the dengoe hie fever we re lubiequently 
found to be u nuceptiblc to the vinucs of Rift Vtllcy fever We*t Nile fever 
and Bwimba forest fever «s normil mice 

Hypernmnunc sen were next prepared m Ctrcxypiiktnts monkeys igalnit 
the viruses of West Nfle and Bwamba forest fevers one of ui (G M F ) 
provided the Rift ViJley fever unmune serum. 

Baline suspensicraa of mouse brains were prepared m dilutions of from 
10"* to lO* and mired with equal amounts of temm from patients recovered 
from the West Afncan dengue like fever with serum from the hyperimmune 
monkeys and whh normal serum The miiturea after standing at 37® C for 
2 hours were Inoculated IntracerebrsUy Into mke No viruddal action was 
ibown by the serum from paneota recovered from the dengue like fever A 
similar ex per i ment waa earned out wilh Rift Valley fever vims the mjectioni 
bemg made Intripentoncally inuesd of intractrebraHy Here again no 
viruddal action waa shown by serum from panenU recovered from the 
dengue hke fever seen m West Afnca. 


CoHcxonowi 

1 A dengue hke fever is described in Nigem and the Gold Coast it 
occuri sporadically and in small epidemics and » dot confined to the forest 
cone It hss been seen both in Europeans and Afneans. 

Z The symptoms of the disease are fever of from 2 to 10 days duration, 
often of the saddleback type vague muscular bone and jomi paina, enlarge- 
ment of ths regKma] lymph nodea and a measles like rash coming out from 
the 2nd to the 6th diy of lUnesa. 

3 The infection has not been transmitted to the foUowlng species of 
monkey Papto gituiu ehortt Cercop$ifuau ofOtwpt saftarux C wtoMa htoa 
C dtaxM roioway and ETytkroctb%a paio or to mice, rabbits, guincapigs or bush 
rats Crutiomyi /«nh«Da 

4 The was reproduced m two volunteers by subcutaneous injec 

tioo of serum after an incubation period of 5 to 6 days, but m four other 
Tohinteeri no reaction occurred 

5 No organisms could be cultivated from the blood it is suggested that 
the disease b due to a virus. 

6 The serum of convalescent patients contains no viruadal ano bodies 
against the viroscs of Rift Valley fever Bwamba forest fever and West Nile 
fever 

7 The relationship of the disease to dssweal dengoe, fitvro rouge and 
other bfcctions is discossed. 
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may progreu ncufacionly unnl the product* of incomplete carbohydrate meta 
boltiin begm to appear m the mSk of numng Bomcn after the inttiocn of 
tbete rocttbohta ti>c rnfamOc body trie* to get nd of them throu^ further 
trudadoa to their eodproduct* but th» of coune, i* only potable if niffioeni 
titamia B Li available A* e^ery inhuit bom alne probably hu a resene 
(btr»rvtT tmail) of tht* Mtamm. the tovjc anstsa » dtiated tmul lim Ttacnc a 
depleted It u, bomever immediate when the orgaruim n already amaminouc. 

Apparently the amount of tosjc nibstancc in the milL of aiitammotic ttomen 
u £»r bryood dw mfannle tolerance Gt-utanto and Qtivro* (1910) bating 
reponed a case in mbich mo breasi feeds proted fatal to an tnfant This 
infantile mtolerancc noold explain the extreme acuteness of mfantSe beiiben. 
ObiKJutly the acuteness of the symptom* will depend oo the amount of raifk 
mge^ed — this fan explains «hy acute lofannle benben i* most frequently 
encotmtered m meifcd mfanf< in China male tnfaocs are apt to be crttrfcd 
more frequenilv than ferruk — the prcdilecticn of the Chinese for male cbildren 
accounts for thu — and this mav be the mam leasoo for the higher incidence 
of infantile benben m male* 

Since, as stated abme tnlaniile benben can be produced br homan m3L 
after «%en a f«« feeds, the ?.nter has suggested that instead of saying “ tafantik 
benben occurs m brost fed mfami onlv it aoold be more corren to sat that 
" infantik benben occur* only m infant* «bo hate been, at scene nme breast 
fed “ (Fean-T Wlb) 

At fine sight It aouVd leera m tot n pr c h fiuabfe that mfaoxs bom of B 
aittauunoac notnen. aivd fed tmoc btnh on iitamiQ B deficurm food other 
than human railL should not show ngm of benben Frequentl? it u ohsened 
ihat ara&aallT fed rafant* ** :ih ftrmptoma of anorrua, con^opanon and retarded 
growth improve immediately after the adnumsTianm cf Mtamin B proving 
that such mfants urre tuSenng from D hTponuxmnoau LogtcaBy it rrould 
foUon that such mf^ts if unmedKated should doeSop m due course benben, 
although not of the mfsonle but td the adult cvpc Thi* absence of henfaeri 
H all the more ctupnsmg as we know that Mtamin B u even more essentlaf 
for growth than for mamtenance and that the calone reqinremcnt* cf infanci 
arc reUmely greater than tho%t of adults and that finally in the c*«e of mfanrs 
the^ calone* are denied mostly from carbohydrates (tccordmg to Wuxitits 
and Sto* 193S iimmm recjiuremenu are in direct proportwo to the intake of 
Doo^t calone*} The antcr has suggested thar the explaaanoo for thh 
absence of adult tvpe of benben m artifiaally fed mfants may be in the fact 
that stjcfa m&mti sncctmib to mtercuTrem Infeaioos before their B anuminodc 
condincm mamfews itself m benben of the adult type 

As already stated, mcdiyl glytaal ha' been found m all the body fluidt — 
cercbroapmal fluid tinne blood, and rmfV — of armunjiKXK: being* Ft follow* 
that raethvl ^VQial posnbJy may appe*r >n all the organ* and riwuc* of tuch 
bemg* In typhilrt, as nefl a* m malaria, the protean mamfenatian* cf die 
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disease are attributed to the iocalizattton o£ the mfection — the o^ans or liuuc* 
meat affected gi’nag rwe to tigns and symptoms triudi dominate the dmical 
picture It IS also possible chat the same cxplaaauon may be applied m the 
ca#c of infantile fae^ben and that the dmic^ picnixc vanes according to the 
organs and tissues Mnih the greatest concentration of toxic rocubobte*. This 
would explain many apparently contradictory itatemenu made by author* on 
infantile benberu Thus for example the oedema is somctirocs described as 
renal and somcumci as cardiac the convulsions sometimes as clonic and some 
tunes as tome the behanour of the reflexes lomcnraes as charactensacally 
diramishcd or absent and »omciiaics as absolutely inconclusive This would 
also explain the different reactions of the organism to the »amc iitaram B, 
defiamt food — thus in cxpcnmenial animals u tomctiroca produce* polyneunns 
and sometimes benberr and human beings react cjihcr with dry net or cardiac 
benben. There would also be an explanation for the rather constant enlarge 
ment of the right \entnclc since this pact of the heart i* the first to receive 
from the digestive organs blood still ndi m toxic raetabobtes 

According to symptoms and course infantile benben may be classified a* 
follotv* — 


Lsmu. Infantile Beribetu 

sonnting restlessness, pallor flabbmess anorexit, insoomia. meteonsm 

} 

SUBSCUTE IKFAN-nU: fclTfUBEJU 

icrmiting puffincss. oliguna, metcorum 
abdoTumaJ pam dysphagia, aphonia 
tome convulsions diarrhoea- 

ACVn: tNTANTILE BEKLaERI CHKONIC INFANTILE BCRieEW 

cyanosis dyspnoea, running pulse loniiung lot* of weight, retarded 

growth maiunon anaemia h«ui re 
traction aphonia obguna oedema, 
constipation meteonsm 

hlixcd forms are often ob*cr\ed such as iniual or subacuie mfanolc benben 
iMth early ngui of cyanosis dyspnoea and udiycardia. The condition of the 
reflexes u \anablc — they may exaggerated, normaJ diminished or absent 
cotuci^uently only the last two mentioned conditions may be of diagnostic 
ia!ue 

In all stages of infantile benben secondary mfectiom especially tho«c of 
the respiratory tract, arc frequently present In fact brondutu i* unial and 
consequently this disease and the pyrexia caused by mmal bronchopneumonia 
or other complications arc regarded by some authors as symptoms of infantile 
benben In uncomphcaicd cases the temperature it normal or even subnormal 
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The momlny m lntint3e bcnbcn n cctmndy hJgh. According to the 
hlinilx health auchoridea it amounted to aOTroiuniiclr 94 per oent before the 
miroduedoo of tpeafic treatment (doact of nee polatung*), wheretj Hajiid« 
(1937) reported that the monahty of treawl mfiuinjc benb^ cajci, m a teria 
of 322 aomittance*, amounted to 45 43 per cent, 

Unfommatdy the wntcr wai not Voided the oppcmmity of perfonnmg 
autop*ie« hemlf hence ihe uki the fitkdmg of authon m the Phihppinca, 
0uti Eait Indtej and Japan According ro them the moat ftnlang feature m 
ratei of uncomplicated infantik beriben ia the abacncc of any patbologicaJ 
findings to account for death There u. in \arying degree, enlargement of the 
right ventnde and alight eSauoas In the pleural perKaidial and abdominal 
candes In additKn there may be oedema or congestion of the Iner apleen 
and Lidneys, thickening of the gal) bladder and oedotia of the brain and lungs 
Honeter lotercnrr en t dmatci tuch at lottnina) catarrh hranchim and 
broochopneumoma are very common and obscure the piaure These patho- 
logKal findings show that although eetemal oedema is unusual and eren when 
present, new icry marked. IntcrnaJ anasarca is frequently encountered This 
anasarca mdudes not only pleural, penaudtal and pentoneal dfuiioru, but 
oedema of the brain, lungs. Iner spleen, kidneys and heart (accordiDg to 
Aujmeu and WErcresux I92S, the enlargement of the nght lecrnde does 
not l e p ie se nt a real hypertrophy bat ociJt ui oedema of the ssrcoplasma) 
Furtherraoie it seems chat tbu anasarca u specific and not merthr the raulc of 
cardiac mtuffiaency 

As can be teen from such posTmonem findings, nhen mftnnie benberj it 
not ruspeaed the cauv of death may be either not cxublohed or annbuted to 
the abme mentioned compbeauons Admmcdly the pathological findings m 
infaDtilc benben arc iimilar to those of adult benben. cspecully the carduc 
type. In adult cases, boweser these Godmgs are more constant funbennore 
there ma^ be marked oedema (ra case of wet berihcn) or degeneranoo of the 
nenes rviih atrophy of the corresponding rautdes (in cases of dry bertberf) 
Moreover in adult benben the dinical dugnosis and the hisrory of the iHnesi 
prior to death may be of benefit for a proper diagnou, whereas ra la&ndle 
beriberi nenher the dimcal diagnosis nor the hmory may be available (became 
dead babies ire often damped on the sTreets) or the parents may report that 
"the child suddenly turned blue and died or the child was frightened got 
cotinilsHwij and di^ ” Obnously such a history is not helpful in addioon 
the fact that the child is fretjnenriy of a weD-nounshed appeaiancc aithour any 
outward signs of disease is sery confusing and has even giren nsp to suggesoooj 
of toodenod poiTOomg or foul play 

Women aith manifest sjgiu of benben (such as numboesa, weakness of the 
extremities, oedema. sbserKr of knee jerks, etc ) may nurse infants harmg no 
apparent signs of infantile benben and »ice sersa — seemmgly healthy women 
may be nursing infants wrth manifest signs of this disease Apparently such 
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women and mfanu with no manifest symptoms are sull m the latent stage 
cases have been reported (Albirt, 1931) where women developed manJest 
benben weets after their m^ts had died of infantile benben 

It u mteresting to note that latent infantile or maternal bcribcn may become 
manifest even after the admimsiraDon of nramin B; to the numng^ mother 
A possible explanation may be the insuffiacncy of the amount of vitamin 
adraimstered In the wnters eipenencc, it is necessary to give mitral doses of 
50 rag per day to obcam iramedtate refulu but unfommatdy this inu not 
always feasible omng to econonuc and other factors 

As has been raenuoned already the manifestations of infantile benben 
are crtreracly diverse and multiple secondary infections are common and may 
appear m the latent and imoal stages thus adding to the rair number of 
differential diseases. Consequently in the discussion of differential diseases the 
wnter wtU limit herself to those which have been encountered most frequentlv 
m her cxpencnce as an Infant Welfare Officer in Hongkong 

The differential diagnosis mil be discussed according to the classilkation 
made earlier m this paper 


iNTmt Ikpanttle Bewbew 
Ot^nenttaJ dujgriosu 

(Xtrfeeding the chief coraplaim is \omiang after feeds the chfld is over 
weight ibcte are no physical signs of disease Enquiry often reveals that the 
lufant u fed hourly during the day and a few umes dunng the mgJiL The 
physician orders a limitation and regulanon of feeds but vomiung does not 
cease Air swallowing u suspected the method of expulsion of gas from the 
stomach is demonstrated to the mother and some mr^cation against addity 
may be prwcnbetl The vommng pemsts but the phyncran Is not alarmed 
the child is in excellent physical condition, there is very little or no loss of 
weight the amount of food vomited w insignificant and consuts mostly 
according to the mother of mucus (Some of the mothers complam only of 
retchmg m infants with no loss of fo^ whatever ) The physician may then 
luspea infantile ncurt^thia but suU is not alarmed- However next day or 
soon after be is amazed to learn th^t the child has died. It is always disclosed 
that death has been sudden the child turned blue and died or was found dead 
in bed. or iirappcd to the mother s hack (a common method of carrying a child 
while at work). 

Id cases of pcraistem vomiong m mfants fed on breast mill, without 
phpical signs of any disease mfantilc benben should be suspected The medical 
history of other children (bvuxg or dead) the diet of the mother dunng preg 
nancy and lactation and the existence of symptoms of maternal B, antaraino&is 
may confirm the duignosis of infantile bcribCT 

Status lymphaltcus mother complains that the baby is gctimg soft The 
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child u fat, pale and flabby and ibcre may be enlarganenr of the heart and 
early aignj of cyammi and dyipnoca. Howner the absence of enlarged tonjlU 
of palpable luperfiaal lytophatK: gland* and of an enlarged tbymu* a* weD a« 
ibe hutorj matcma] aMtannntsn and dtct ahould Indhste the real nature of 

the nine** 

Bnmefulu mother cocnplaini that the infant ha* a kw of rnuem In hji 
tbnnt, u pee*t»h and mdew, doe* not tkep «cl] cne* a lot u ronuting and 
hai no tt»ce- On eranunanon Mgn* of broochitii and «bght fever may be 
detected and mow of tbe abtnc rnentioocd *ymptoem may be innbuied tt> the*e 
condmoa*. nhih; the hoar>enen or aphoma may be artnbured either to itnm 
from crymg or to iu»pected laxmgtii Honeicr the hiwory the enlarged nghr 
ventricle me maternal d>et and avitanuomb may Indicate lofaniile benb^ 
The aphonia m mfanrile benben i* mher charactwuu and may te*u]i lo tbe 
uKslled voibie cry " the mouth u open, there are crying gnmaca hot no 
*ouod 1* heard In cue* of aphoau marLed octlema of the laryne may he 
present (e*cn necetuating (ra£heotomy)v and degeneradon of the r ec u r r en t 
Uiyngeal braneb of the vagm may be found oo postmomm crammatlon In 
the tmter • expentoct the aphoma dmppean promptly if Mounin B ts admm- 
i*rered m the minal ttage and a •unilar result u frequently obtained in the mb- 
acute irage nbereu in the dirootc Msge the aphoma may pertirt for aeelc* and 
month! even after the dKappearance of all other aTicpTooia of infandle ben 
ben Tho TTDuld indicate that thot^ the aphoma in ihe Lmual rage U cavued 
by oedema in the chrome stage h b probably cauacd by panlyv* and in the 
fcubacutc stage by other or both of ihoe caiao Moiemer the common com 
platnt of " mona m the throat, referred to a* “ mertaxd caliratlan " by aocne 
author*, may be the result of nicfa oedequ in the re*p]r»xory traa Thti 
oedematouf coodioon of the rerpiracory oigan* m InfandJc beriberi may he *l*o 
the mam came of the high UK^enoe of •econdary infectwc* m ihe*e organs 
which infectKWu frequently appear not only in the initial but even in the latent 

*iraAcuTr iNFAXmac aauaciu 
DtffnrnhsJ da^neuu 

meaber compUiiu that the child ha* green dlanhoea, obdnm- 
'“je wmd^{aDJ)ramQU*.»|f!*)V-i!-tc»tie*t- vomit* jmd.hai -HO 
‘'CXasf* I^idioo rcT ca l* an crrerweight infant mth recent 
laasofaeighr the abddmen poaibly b^g ihghtly dinendcd 
on palpaooQ In tbe majority of ca»e< tbe child jv rmaly 
fee^ are gimt Ittcgularly and much too frequently Hon 
absent knee jerk* enlargement of the liver and of the nght 
t, ttchycanha, ibe characterT*nc apboiua and other cyrop- 
mfanrile ben ben The maternal diet dnrmg the p^ori 
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of pregnancy and Uctaoon as well *u wgos of maternal B, anummosis may 
fuller con6jm the diagnost* 

A short penod of ttanitian leads to an immediate improvement of the 
condtuon a» the more acute lympionu promptly dt»|^3ear — only to reappear 
agam as soon as an appreciable amount of maternal milk is ingested Thu 
procedure may be repeated with the same result and the mother may c%en 
remark that her nulk must be bad as one or more of her breast fed mfanw 
hate died of an identical disease. Frequently such mothers iQSMt on neamng 
their mfanU. In such cases the acme syinpioms disappear even before the 
introduction of specific treatment although tbexe remsms the danger of a 
fatal cntcnti* as a result of infantile amtarmnom dyspepsia and m^ygienic 
methods of food preparauon The best resulu may be obtained through a 
temporary «»*auon of maternal feeding (dunng uKich tune albumin nrater or 
similar preparations may be given) while both mother and infant should under 
go vigorous treatment with specific vitamin. 

A/enrngi/ir there may be ngidity of the neck and eartrcrmiics reflexes 
may be exaggerated at fim and absent towards the end there may be «rabis- 
mus and a hutofy of clonic convuUtons as welt as fever Normal pressure and 
clarity of cerebtospmai fluid absence of bulging fontsnclles and abrence of 
Kcmig s sign would be indicative of infantile ben^ri. In addition the historj 
the maternal diet and avitaminosis would sent for further confirmation 

Nephritis the puffinesa of the &ce hands and feet as well as a complaint 
of ohguna or anuna would suggest this condmon Honever the absence of 
albumm m the unne {slight albuminuria may occur m the tcrrainal stage due 
to congesnon of kidneys), diminished or absent knee jerLf aphonia and other 
symptoms as well as the history maternal diet and atirairuncms would indicate 
infantile beriben. Of most diagnosuc value is the therapeutic test admimitra 
non of ntarom B, is followed by profuse urination and considerable loas of 
weighL 

Pffntonttis the presence of a gastro-ujtcitinal syndrome such as \omiung 
diarrhoea^ abdominal pain metcorum and tendemess of the abdomen as well 
as pyrexia may luggesf thu condition The butory the presence of other 
symptoms c.g enlarged nght vcninclc oedema, ctc^ and the subsequent 
course as well as the matemi diet and aMiaxmnosis should pomt to the true 
condition. 

Helmsnthums this mfeaion is common in Hongkong even amongst breast 
fed infants probably due to the widespread use of comforters" and their 
unhygienic handling The above mentioned gastrcMatestinal syndrome and 
the absence of fever may suggest this condmon but the other symptoms sug 
gestne of inhintile beriben may le^ to a correa diagnosis. 

Tetany carpo-peda! spasms and oedema of the hands and feet may suggest 
ihu condition. Hon ever the fact that spasmophyUa is extremely rare in 
Hongkong (probably due to perfect assimiUticm of calcium) the history of 
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•tnct bre»t feeding the *b*ciice of diTOtcck •, Ltm • ind HoCa ■ »igiii thould 
exclude thu coodiuoiL 

Certbrel tnfury mother mty report that the Infant rot “fit*" (connih 
•loitt) after a fiTL Abacnce of erttmal lojoiy Uchycardia, enlarged nght 
\cmnclc and Uto aphoma and o^hei *yniptotQ» tnay lodkatt mfandlc hcri- 
ben. Experience iboiM that Chineae wom en often attribute «udden attx^a of 
daeaje to " friAti ^ which, they daon. are cauwd either by faJU, lood Boao, 
or by »etin^ cnl *plnti- 

Diphthentic pera/ynx dyephagla. aphonU ftrabumo*, abaence of knee 
and ankle jcrki and tymptortu of ortnilaiory nmiffioency may auggett thu 
conditkm The abaerace of prcviou* diphtheritic infection, the nutrioocial ttate 
of the infant, noD-occuirencc of any definite paralyiu m the ertremme* and 
the matertud diet and maternal antamlooua may mdicatc infantile beriben. 

ACOn DtTAXTTLX 

Thu form of the dueaK la Lnonn to Chinne m Hongkong aa "fung 
laam " (wind-cnucus), which u a dreaded infantBe uxiurge and one of the mam 
cautea ^ death in loianCL As can be wen the name ii approprute. InaS' 
much u it u comprised of rbe two symptonu most frti^uently r ef e ii ed to bj 
the masaa nho belieie that “ wind driie^ imxw into the throat thus causing 
niffocatioa " 

Dx^erenitMl diegnow 

BrofscAopneimjoma Um disease may be suggested by a siiddcp attack of 
cyanosis and dyspnoea after ■ few days of simple cough fAiyncal ugn^ 
(crepitaoona, etc) may be absent, but then they are not always easily disOTn- 
ible m infants There may be pyrexia of larying degree the temperature may 
be normal — afebrile bron^ropoenmooia being suspeacd or the temperature 
may be subnormal — eariy cardiac failure being arcepted as the cause In aH 
cases of suspected afebnlc broccfa opn c um ooa (ahich u extremely rare m well 
nourished fcofanti), infannle beriberi should he wispectcd •where sudi daeasc rs 
endemic Absence of pbynal signs, absence of km jerks as wcD as>eDlsrged 
nght Tentnde and Uver the history the mattrosl diet and aiitaminosis ihould 
suggest infantile benben. As aln^y raendotied brcmchopoeumonia is ooc of 
the most frequent complications and may appear eren in the latent stage of 
infantile beriben In aiddjtioci, pulmonary oedema u encountered (as part of 

S tnataica) m a certam proportion of ca^ Tbetc two latter compUca- 
ly obscure the picraie and make the diagnoau of pnmary infantile 
extremely difficult and at tmics, impossible 

hoc dtttesc cyanosis and d ysp n o ea, enlarged heart and tachycardia 
gest this coodinon- Enlargement of the nght lentncle only absence 
mrs as a rule absence of cyanosu from birth and the history would 
ongenhak pcwt-infecrious and idiopathic heart d»ea*« The absence 
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of kcec jerki matinial diet and avitaimno»is may further indicate infantile 
beriben 

Laryngeal dtphthena a pediatnoan infonncd the >>Titer that general 
practioonera freqnently tent him cajc* alleged to have laryngeal diphthcna 
\nth request* for trachwtomy when neither false merabranc nor infiammation 
of larynx was found- The history of previous aphonia pyrexia, sudden cyanont 
and dyspnoea may give rise to a mistahcn diagnosis, especially when the 
presence of mfantfle benben is not even suspected The alwence of mflarama 
non and false membrane m the pharyngeal and laryngeal regions, the absence 
of knee jerks the mattmal diet and avioumnosis may mdicate infantile benben 
Arthma thymteum status lymphaticus may be aggra\'atcd by an enlarged 
thymus with subsequent attacks of cyanosis aid dyspnoea. These attacks as 
as die pale and flabby appearance of the infant m general arc very similar 
to those observed ra infantile beriberi The absence of enlarged tonsils 
cervical glands and thymus native knee jerks and other symptoms as ivell as 
the matema! diet and avitaminosis may exclude asthma thymictim 

Bronchitis m the course of this ccmplamt sudden cyanosis and dyspnoea 
may appear at a result of obstroctiOT lo the respiratory traa Enlargement of 
the right ventricle and liver the ahsoKc of knee jerks, the history and the 
maternal diet and antaimnosi* may indicate acute infanole beriben. 

ricndentfll pouonmg until 1939 when the real cause of fung taani was 
pointed out (Feuilt, 1940) sudden deaths in well nourished trell fad and appar 
ently healthy babies and the absence of any pathological findings to account 
for such deaths baffled physicians in Hongkong Two tbeoncs of acadentaJ 
poisoning were advanced one^thc possibihiy of inhalation of poisonous fumes 
from ditrcoil stoves because women often have infants strapp^ to their back# 
while cookmg the other — poisoning with Chmese mcdiane adraimstcrcd for 
some minor ailment (eg brtmchitub Canfirmation of the latter theory 
seemed to be supplied by-the pungent smell exhaled by many of the affected 
infants and the stateraents of the mothers that the infants had been given 
medicine suf^bed by herbalists Actually the mediaoe generally consms of 
an extract of garlic, which h also prescribed as naave treatment for adult 
patients with beriben 

Laryngysmiu stridulus a sudden attack of cyanosis and dyspnoea in an 
apparently healthy mfsnc may suggest thu condition. The absence of 
“crowing" negnme Chrosteks sign the history the counc of the disease an 
enlarged right ventnde and tachycardia ncgatiie knee jerks as well as other 
symptoms may suggest infantile beriben 

CHKOVrc INPATOILZ BdUBtlU 

Infants m this stage arc cither on mixed feeding (possibly since birth) or 
they are entirely artifiaally fad having previously been breastfed. At a 
result, the symptoms of intoxication may have already disappeared the dmical 
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picture being dommatcd by tymptoms of B kTiumioovu mch ai letardatwn 
of growth tnortxu coottipation, etc It b mtaeitmg to note that reurded 
growth may be the only tigo preaent oo* frequently encounter* 10 month* old 
infant* writing 7 to 8 tb ibowmg 2 to 4 teeth and being apparently healthy 
but for that apathetic facial expretnon 

Obrioujly when tone tymptom* are absent, chrooic infantile bcribeii ti 
umUar to the B hypo- or a-Mtaminom of infant* who hate cteier been breast 
fed the difference heing only one of degree. 

Differmli^l dtagnons 

f-talnutnUon candiaocu arumg mainly from a qoantltative oi qualitative 
deficiency of one or leieral food elcmcno may produce a picture nmllar to 
chrome nifantik benberi e uodemounahment, infantile acurry Mtamm A 
defiaency and nutntfoci&I oedema (judging from dimcal and radiologiad 
evidence Mtamm D dtfiaency b pracncaUy unVaoun m HongLoog). Enquiry 
into the ruture and amount of food gnen. abaence of tigna of ntatnin B (other 
than B ) deficiency at nell u the abaence of hacroorrhagei, hypetkcratoalt, 
xcrojditbalraui ttid the p rea en ce of an enlarged nght lenmcle, tadiyardia, 
uegau%e knee jerk* aphonia, etc will lodkate rnfanrUe benberi 

The diagnoKu of primary diaeaae aometimea difficnlt if chrook mfastlle 
beriben u aooaated with vitamin A and C defioenae* {not uncommon b 
Hongkong) In caao where fuch mulnple vitamm defioenae* are obioua, 
marked Im p rotean en t frequently foDow* ihe adrombtratteo of Mtamb B 
alone Coniequentiv the qucauoc ariaea to whether luch vitamin A and C 
dcfidcnoei are caoved by s bek of thcae vitamin' in the drt or hy ihdr 
imperfect avimilatiati U n only leaaonable to preaume that b chronic 
infantile beriben digemon and a'oinlUnoo are impaired ai a renlt of r ep ea ted 
mtoomal catarrhs and of ihe diramotum of gastric and pancreatic accretioni 
(B*lbvin 1913 Suax. Kii, and BoottAMAM 1935) 

Tubereulonj the appeaiance of the Infant and a loss of weight may luggcft 
thi^ cottdiuon. Negaaie X raya and tubeimhn test* would exclude this thieasc 
It a important to note that pulmcmary mberculovii u one of the most frequent 
mt eiLUiten t docatet encountered in Tronic infannle beriberi 

^yphhj lota of weight, enlarged liver and evenroahy oedema may eugjcat 
congenital ayphihi The appcaranct of the oedema (whKh is alight and iisuifly 
loc^hicd, e.g m mak infanta only the acrotum may be alfect^ the ab'coce 
of kyphllitK erupoon* and bacmawdoglcal exambaanai may ctdDdc ihb 
infeimim 

Czm^t " Mehlnahrihddm’’ {carbohydrate uitoxzro/ion) the condition 
deaenbed Cxemy is to aimllar to chronic mfantlle benben that, b all 
probability none other than chrome B avmmiruwit 

Aa can b^*ccn the term " infantile beriberi ” U not lynonyrnout with 
’'beriben b infill* infantile beriberi la a separate enaty wWh differa 
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considerably from the adult types of benben in its actiolt^ symptomatology 
and course 

As already mentioned infcinnlc benben may be easily ovcrlooVcd uhen 
Its presence is not suspected and its mamfestantms arc not understood 
Therefore it is comprchemible that even in the last Annual Medical Report 
(1939) infantile benben u not mennoned as -a causative faaor m infacolc 
morbitiity or mortality m Hongkong Actually m the same report m a able 
entiilcd “ Inadencc of different types of benbtm with its bearing on age, no 
reference has been made to any case* under 6 yean of age It appears tlic 
cjctroTtcIy high mfaaule mor^ity (345 per thousand lire births) is attributed 
mamly according to pathological findings, to respiratory disease* such as 
bronchitis and bronchopneuraoma and to entenns. 

However since 1940 infantile benben has been identified m one mortuary 
(conducted by the Hongkong University) to the ettent of 53 3 per cent of all 
benben cases thus confirming the imfers statements published carljer that 
year (Foulv 1940 and FoaLV 1941a) 

Since infimtile beriben is caused by the mgesnon of the nuU. of B, antamin 
ouc vvomeo one u inclmcd to ask what u the cau/e of such widespread maternal 
B, avitamuQOiu } 

It IS known tbit benben is endemic m all counme* where white highly 
miUed nee v cpre se nis the staple food of the popubiion In South Quna nee 
jt cxcluincly the staple food bur fortunately as a rule people m villages and 
■'rnall communities coruume unmUkd or handpounded nee highly milled nc* 
being available in the larger coraraunitw* only Consequently benben maT 
be regarded nUmly as a dueasc of urban areas In this connection Hongkong 
IS most uafommate because rzrniallv all the nee required is imported largely 
from Siam and IndoUhinau Partly owing to the preference of the popubnoti 
for white nee and partly on account of the better keeping qualmes of such nce> 
practically all the nee imported by merchants is hi^Iy milled the degree of 
quahry referring mainly to the absence or presence of broken gram* After 
jmporutioo possibly m damp badly \cnttlaied and insect infested ship hold^ 
nee u stored for %-arying penods m godonm maiiv of uhich also arc damp 
badly \-em3ated and uucct infested Thu* white nee having been deprived of 
mo« of Its Ticainm B, by milling is subjcded to a funher rcduaion of its 
vitamin content throu^ storage (insects mould, etc) washing and cooking 
Conv:qucntly such nee when consumed has very little fif stored for short 
periods only) or no yjuwin at all 

As already stated the requirements of viramin B arc m direct proportion 
to the amount of carbohydraics cotmitned In ease carbe^vdrates sudi as 
white rtce are depnred of their ntamin, the required amount of mamm B, 
should be denved from tupplctnenrary food. In South China rudh supple- 
mentary food conn.«i3 mamly of vTgctable* and smaB quannnes of fish. As 
vegetables (except some legumes) are only a fair source of ntamm B, the 
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omoimi required ts often beyond die phyriat and canomic posribiEuci of the 
people. It U atinuted that If ooe* diet c omuu of «lutc tkc tnd tc^abks, 
there ihoold be 2 attiei (I amc" 1 33 Ib) of vegetable* for every catnc of ike 
cDcmimed. In Honghong Qiloeae nulcs of the Ubounng da»c* may c o mume 
I to 2 cattka and femalca ) to 1 came of rue per day arhllai the amoemt of 
%egetaUa rarely exceeds 1 catt&c altbou^ It may be lupptcmcmed by ftnaH 
qaanttoes of bsh. some aoce and occasionally meat. As a result atltammcms 
u mdespread, causing not only berfben bnt alio lonertd leststancc against soch 
mfecdoQs as bronchopneumoma. nibemikm*. etc. Con*eqoaitly amongst the 
people of South Quiu, HongLong has aduertd a lepntation for bang unaholc 
•ome, but this u attributed to “bad naier” and It na* qmte common for 
labouren. who arc mostly imnugranu to mum to ihetr native \31agc* for 
cure as soon a* they p er c ci ied the fim symptoms of divase (mostly “weak 
legs,*’ « beriberi). Aa regards aom e n pitdjaWv doe to the tact that they 
ixiu s um e Jess iKe and relatively more supplementary food the inodence of 
beriben u not so high tmlest some additional burden k Imposed on the female 
organism , eg., pregnancy and lactation In tSevc condltloos B aMtammosIs 
t» common and ranla m abomons. nusoiriagcs, itiDbirths or In mfantne 
beriben In fact, due to B, antammom paresis arid paialysu donng pieg* 
nancy and bctactoa are so freqaeni that these condjnom are regarded by tlw 
Qim^ in Hocgknog u phynologKal eCecu of child bearmg 

In addiOOD the prablra of B asitamioosu m Heogkong is aggratated by 
food oistoms and prejudices. One of the earlv tymptcens of B antammons 
IS gaseotu dmentum ^ the abdomen known a« “ f'^g" To the presence of 
tbo fimg are atmbined most of the symptom* of beriben such as tomiemg. 
chest oppression, palpitation. «c whilst lactanng women 6rmly belie\e that 
they transmit it, through the milL. to ibor mfanis (hence the name *'/ung 
ta*m " (wmdmucui) for acute mfantilc beriben) An explanation was lougbt 
for the presence of /ung and the aron eous condimon was reached that u was 
caused through “coolmg* food, whicb mdode* most fruit and vegetable*. 
\Vbenever the symptoms of any dlseue begm to appear and miniably during 
the first month of lactation. “ coolmg " food b completely eliminated from the 
(Del and the affected persons rtibmt on "hot “ food, connstmg of rice, a few 
bits of •alted fish, a salted egg and, m the case of berating wotnen. gmger In 
the case of mak infants the mothers are espctjaJl) * careful " and fr^oently 
abstam from “cooTmg" food during the whole period of lactation thus 
aggraiaong tbetr condioon and prec^tauag the appearance of the dreaded 
fang Uum m their mfaot* 

Although the prevenme mcafure* for B aritambiosis are not within the 
•cope of this papa and hate been commented upon bj the writer ebewhere 
(FcHtuT 1941), It it im et c * Lin g to note that the substmmon of imderroillcd rke 
for dit highh mined product m some neijjibonrmg countries brought about the 
dwred. results. At the same rime sodi undermilkd rke (contained approii- 
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raatcly 25 per cent of external layen), m addiuon to being benben protccuvc 
IS the nciTW approach to white nee as regards appearance uste and tune 
required for cooking Consequently it rvoidd seem that the suhsutunon ot 
undenmlled nee for the highly mifl^ product is the most suitable prophylactic 
racasurc to adopt 


Summary 

1 The protean mamfcstatioru of mfanalc benben ore discussed It is 
suggested that theu appearance and nature arc detcrrauied by the localizanon 
and concentranon of toxic metabolite* 

2. The frequent appearance of secondary diseases mostly aSecong the 
respiratory tract, is discussed The oedematous condition of the respiratory 
organs la given as the probable nuin reason for sudi compheanons 

3 A number of diseases mih sumlar symptoms are considered and the 
differential diagnosis discuased. 

4 Some the causes of w^espread maternal B, avitaminosis and its effect 
on infannlc moTtahty are mentioned 
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iKTllODi'CnOS 

The demonstration that yellow fever is transmitted by Afdes 
launched one of the most memorable campaigns in the history of pre\entive 
medicine Its object was the complete eradication of yellow fever, first of 
all from the Amencaa, finally perhaps from the whole world It ivas Isivd 
on the behef that the mtus of yellow fever was to be found only m msn and 
m the A aegypti mosquito Since there arc no human earners and A 
la incapable of transmitting the \irus through the egg from one gencraiifni 
to the next it ■«-as held that the virus could not maintain its existence cxceot 
in the presence of active Atdes ha\tDg accesa to a continuous supply of non 
immune human beings such as was to be found only m the great atics and mch 
smaller places as had a constant supply of^ tni\'cllers from non-cndemlc arta*i 
If b> Alda control the disease could be endicated from such * endemic teed 
beds It might be expected to disappear also from the surrounding ’ tnhuta 
areas In practice it seemed that the final proof of this argument was fumnf ^ 
by the resulu of Gohcas in Havana and Panama since the sanitation of tK 
two ciucs was followed by the disappearance of the disease not only fr^ 

• Tha paper u publuhed •• ith the petmowon of the Crm. SrairrARr Budan 
meet and pf the Director, Sudan \tccUc»l Ser v ice 





1’6 


TELLOW revnu 



'SIM /yq'^ 



Ha\-Btia and Panama but al»o from many other atiea of the Gulf of Meuco 
and the Canbbean Sea fairmUr reaulta followed the apphcauon of BunHar 
mcaaurca in other parta of the Amencaa Only after 25 yeaia had elapaed did 
It finally become endent that this sequence of erents does not mvanably occur 
The behffnour of yellow fei-er in Bruil durtng 1928 and 1929 revealed 
that although nmtauon of all the larger ctties and seaports of Braml produced 
a Btrihing reduction in the observed incidence of the disease complete dis- 
appcatancc from tributary areas did not occur as it apparently had done in 
other parts of the Americas where similar measures had hem undettahen 
hlcaoivhile SutTHt (1928) had aboirn that other mosqvtloe* besides A at^pU 
can transmit jellotr feier The development of the mouse protection test, 
enabling the ^stnbution of jelloiv fcier iramunjty to be accurately mapped 
out by surreys, sumtilafed further studies from which it is now apparent that 
the epidemiology of yellow fever ts more complex than was fotmeriy believed 
Summing up the position m South Amenca Soper (I03S) statca that ' studies 
smee 1930 have shown that there were two unlcnown epidemiological factors 
which doomed to failure the attempt to nd the continent of yellow fever fay 
sanitation of the endemic seed-beds of infection ma (1) Rural yellow fever, 
transmitted b) A rngjptt, and (2) jungle yellon fei-er occurring in the absence 
of A aroRtr, This Itat form occun to rural and jungle sreaa, and at isolated 
poults along certam nver banis, where tlie population is Jow, and its movtmenls 
so small that casei would seem to be accidents in an epirojue rather than parts 
of so epidemic 

There is growmg evidenee that the posiuon m Africa is similar In many 
tesjiects to that m South America. The essentially rural nature of the Infection 
m Africa is becoming apparent m the distnbuUon of )-eIlow fcicr as revealed 
in protectmo-test surreys, but most of the Afncati epidemics hitherto recorded 
bare been of the classical ‘ urfnm type, A orgjpn has generally been found 
when looked for and cootrol measures undertaken along the traditional lines 
tune apparently been successful although BcnnvKEs et of (1033) luspectcil 
that Taenark^-nthu ajneams ought be an altemanir vector In Kano 

Dunng 1940 an extensive epidemic of rural jirilou fever occurred In the 
Ivuba iMounuuna distnct of the Anglo-Egypuan Sudan Several different 
vectors were almost eertsmly concerned m the transmission (Lrwis, liim 
A uttypn being probibly of minor or no unjioitance, since observations In 
the sffcCTcd areas indicated a density of thu mosquito which is generally eon 
sidered sufficiently Ion to prei-ent the cprdemic spread of argjpfi transmitted 
yellow fever It was reabsed that attenUoo would have to be directed to whe* 
control methods than the reducaon of A ergyph and measures dcsicne 1 
to bmit the spread of the diseaK were devsied in the light of (u) certain t^ 
graphical, chmstic and social condiuons existing locally, and (4) recent wt 
on the epidemiology of yellow fever including immunity surv^s whlri, 



prrviotalj been earned out locally m the affected dotneta. It b unpoaalble to 
Male trb^er the meaaurea tihich were taken played any part in prerectmg 
the apread of the epidemic to adjacent temtonca It ii impoaaible eren to 
catimatc whether thc« w puld hare been any Jihdihood of MKh a apread occumng 
if no meeaurea had been taken at all. 

^\’hUe the occurrence of thi* epidemic in the Sudan haa rataed new problems 
connected urth the future control of >ellow fe^c^ in Afnca, it did much to 
cluadate the epidenuologicaJ potiooa. It clanfied points on which there had 
prcMOualv been wide difference* of opuuon and to a large eitcnt confirmed 
the result* of prevtoua ui^estigationa on yelliTW ferer in Central and Ea« Afnca. 
The preaent commumcanon la concerned pnmanly with the atudiea which 
have been aimed out dunng recent yean in the Anglo-Egyptun Sudan. Of 
neccnitv it mdudet frequent referencca to obaen atkina made m other countnea, 
and to much that u alnath commonplace Loon ledge concerning yellow ferer 
It should be added that the wntcr i* pertonally responsible for any opinions 
or suggestKiaJ put forward m this paper they do not indicate the riewa or 
p>ohcy of tnv gmernment or other inatitotion 


The DnTRmTtoN or kaxo\r Fever m AnucA. 

IsntcfVTTT ScBvrr*. 

Leas than 25 year* ego it was bebe^ed that the diMnbution of yellow ferer 
in Africa waa restneted to a narrow atrip of territory on the West Coast. 

The immunity survey of Afnca, which was initiated thti^ 10 year* ago 
(StWiE* and WiimiAN 193S), prodoced the une^pected revelation that many 
of the inhabitants were immune to jelkm frver in a broad band of temtory 
extending across the continent from the West Coast aa far caatwards at the 
nrer Nile. Although cases and epidemics of ydJow fever had aJwap been 
well known in the weatern portion of this region, there waa at the time no 
lacsfiKtory evidence that the disease had ever been preaent in the eastern 
portion, which tnchided an extenarre area m the \rigIo-Egyptian Sudan. No 
epidemics had been reported among the native populaQona, and no Europeans 
stationed in places where a high proportion of the natirea ahowed immunity 
had qv er been known to contract the disease. Moreover a number of Eniopeans 
ind nativea who« blood was tested because they gate a history of an m 
with signs and aymptomssuggestingyeUow/rver ah^ed no mdeace of harmg 
developed immunity The term tiicnt area wia commonly used to denote 
the region m which immumty was widely diatnbuted, apparently m the absence 
of clinical casea. Although the fisdinga gave nse to a good deal of speculation, 
the immunity *urve\'» were continued and extended during the next 4 year*, 
with the resuh that at the preaent time fortunatelT the distribimoa of i^ow 
fever immunity m Africa is kndwn whh tome degree of accuracy 
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Apparent Alstnce of CGmeal Cofff— Dunng the same pcnod attempts 
were also made to identify cUtucal cases of yellow fever within the * sileiit 
area ^ by (1) the ei 2 mmatio 0 of liver acctions from frtal cases with signs and 
aymptoms suggestive of yellow fever and (2) nnmunologicai tests m cases of 
obscure febrile conditions associated with jaundjcc- 

An organised visccroiomy service of the ivpe described by Soper, Rickard 
and Crawtord (19!^) docs not cim m the Sudan, and at the present time rt 
would be quite impossible to establish it. Since 1933 however the mam 
hospitals m the endemic area have been provided with nseerotomes, and 
medical Officers were urged whcncicr possible to obtain bver s<^ons either 
by viscerolotny or by autopsy from peraons who had died after any obscure 
febrile illness of less than 10 days daration. Of siitv-five livers thus obtained 
during the pcnod 1933-1939 oU, save two were negative, and there were no 
undoubted poaiuvcs A doubtful case was reported bv Heutr (1934) in a 
pauent who died m au after an iUncss which resembled vcHow fever climcally 
and m 1935 a spcacoen obtained from a Isuba who died m Malahal was con 
iidered suggestive of yellow fever In neither instance were the sections tvptcal 
In the remaining negative case* the sections, although not suggestive of yellow 
fever often showed acute and estensivc hepatic nccrosu 

Mouse protection tests with the sera of hospital pauetiu suffering from 
obscure febrile conditions assocated with jaundice faded likewise to rev eal anv 
cases of yellow fever infection (Kqk, 19(^ It was noted, however that one 
of thi* vmter s colleagues developed onmumty after a short febrile illness con- 
tracted m the Nuba Mouncuos, but this dloess was not observed bv anvone 
other than the patient, and his desenpoon of it bore no resemblance to tcaiboot 
yellow fever (cf FrvT5LAY knuc and MucCallem 1941) 

Until 1940 the results of the work mav be summed up as follows — 

(1) Numerous mouse protection tests indicated that rdiow fever immunity 
was widely distributed m some areas of the Sudan as were also A aegypU and 
other poienoal ve ct ors of the nrus vet clinically recognizable cases of yejlow 
fever could not be found 

(2) It had been demonstrated pathologTCallv and unnumobgicaUj that 

the cases of febrile jaundice which occur commonlv throughout the Sudan 
and which vary from mild clinical ittada to severe illnesses with deep jaundice' 
black vomit, and rapidlv fcirai outcome, are not due to yellow fever infection^ 
but to some other condition which mar •ometimes resemble vcDow fever 
chmcailT but o apparenth different from it acoologicaHy The cause of the 
condition u entirefy onknown, and attempts to eluadate it have so far been 
unsuccessful (Kirk, 19^) Fhe information at present available does not' 
even justify the assumption that all cases of this obscure jaundice syndrome 
have a common aetiologv ^ 

In new of thnK raulu it u not lurpruing flat thoie who were, utuc 
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quamtcd with recent wotk m Semth Amenca became sceptical about the signific- 
ance of the munumtj revealed by the mouse protection test, and a number of 
ingenious hypotheses were invented to explain the positive results, 

Disntratrnox op nxon Fevis. 

The Nuba Mountains epidemic did much to rcmoi-e scepaosm, since jt 
involved thousands of cases which were shown (Kjrk 1&41) cluiKaPy patho- 
logically and immunologicaBy to differ m no way from cases of ydknv fever 
m other parts of tbe xroritL Strains of virus isolated during this epidemic 
and subscquentlj in Uganda (MAHAfrr er 1941 194^ have not been found 
to differ in anj essential features from yeDow fever virusea isolated m West Afnca 
and South Atnenca, It is now known that the distribution of yellow fever m 
Africa as determmed by actual cases is practically co-eitensive with the dis- 
tnbuoon of yellow fever immunit) as determined by protecdon-tcat surv^> 
and involves an area m the central part of the contineat covering appmxmutcly 
4 000,000 square miles. This region it bounded on the north by a ime which 
passes from St, Louts, Senegal through n Faahcr to Dilhng, then bends south 
of Raihad in the Nuba Mountains crosses the White NUe south of Jcbelcw 
and continuea eastwards to the Abyatuuan border on the west by the Atlantic 
ocean and on the south by a Ime possmg due eastwards from a point on the 
Atlantic coast just south of Santo Antonio de Zaire, Tbe eastern boundary 
has been accurately determined m Uganda (Hcohis Jacobs and Bowce, 1941), 
In the Sudan the arcs of immunity extends as far eastwards as the Abyssinian 
frontier, after which its hmits have still to be determmetL It may be nored, 
however that the immunity surreys published by Fetolay, Kxn: and 
MacCallvm (1941) record no anmune bodies in children from tlie area 
of the White Nile. In view of the present wnter earned out a further 
and more extensive survey of the Soathera Fung area m 1942, but the reaulta 
were consistent with chose of the previous furveys, A high immuniiation rate 
among adult* wa* found m many places, but protective sera were not obtamed 
from children under 16 years of age although many donor* were tested. The 
result* suggest that the nttu* has not been active m this area during the last 
16 year* but the significance of this finding m relation to the present endemic 
distribution of yellow fever await* further inveatigatioiu Map I thows a similar 
absence of protective sera from children under 16 year* of age m the survey* 
of Genctna and Fasber on the extreme northern hnut of the area of unmunitv, 
and in other place* but m these instances the numbers of aera tested are too 
small to have much tignificance. This map ahould be read with some reserva- 
tion* It docs not pretend to show m accurate detail the distribation of )*enow 
fever immuni ty throughout the Sudan but u merely an attempt to show 
graphically the resulu which have already been obtamed. Much of the area 
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•bcnm u uimiiv eye d a aacccMible or spandy populated co;intiy Immunity 
m adnha bot not m cHIdren a abown m certam areu tTbete only a fertr aera 
hare been collected, and it la poaaible that altcratrana win be required after 
further aur reya. It will be oot^ that Scnnar Sin^a imd Rjhad, three pbcca 
m which odd poamve donnra were found (cf FntnuiT Knr and MacCallum, 
1941) areplacedootaidetheendeimcarca. Tha representa tbo writer a peraonal 
interpretation of the actual findinga, baaed on the following conaideratioai 
(1) The three placea concerned are aeparatcd from the mam area of munnnity 
by a dear negattre area. (2) They are popukaia centrea on buiy routei 
tncrel, and before the recent intenaifi caPOQ of antiniEdea meaaurea there waa 
no aoucitj of moaquito Tecton in th<Tii ao that if mfectwn Iwd been mtrodaced 
into any of theae three placet m the paat, oce might rcaaonably expect to find 
a high proportion of doaan of merely ao ■v'l'-mmvil one. 

(9) The poetiTe dooon rcere to each caae aduha, and there was endence to 
coggeat that the immuoixing mfeettona might hare been acquired during nsts 
tome time in the peat to places wnhm the cndeimc area proper 

In the present atate of knowledge, it u probably a wiae precaution to regard 
the endemic jeUcw fever area m Africa aa co-«xtenaive with the area of uD' 
munrty ^Vrdtm the r egio n thoa defined caadmona vary from place to place. 
The nnmumty nte ta high in aome plaoea, low in otherSt and there are even 
places m vhid no immonea are found. Epidemka may occur but with the 
posnble rcaerrttiana mdicxted abore the region ta a whole may be regarded 
as endemic m the aenae that the infettwo a always present and wide^ dts- 
tribtrtrd,. 

Immunity aurvoys hare been earned cot in a number of other countnea, 
and the world retuha, anm ma r ii ed by Sawtzb (1935) mdicate that there 
are two rait circumscribed endemic areas of yellow ferer one m Africa and the 
other m Sooth Amenca, outside winch epidemics are very tn f rtT p KH n under 
present conditiopa. It is interea tm g to c o o tra at the hlatoncal development of 
knowledge relating to yellow ferer m the two contmenta. For rtnoua msona, 
induding the alare trade and the openuig op of tho New World to nwdem 
unpentlrsm and commerce, yellow f ere r in the Amencaa was earned to many 
phees ootaide the boundaries of rti present chstnbntion. Duemg a gamj^g t^ 
to eradicate yeOow ferer from the Amencan cootinent recognition ^ the present 
enrleinic area began with the dtscoreiy that measures which had apparently 
been socceasfol m other pbcca fiuled to eradicate the infection from certam 
areas owing to the p resen ce of hitherto nniecngntzed ^demiologiad fretors. 
In Africa, oo the other hand, the Itmtta of the present endemic area were first 
itrfinrd by tTTTTTurmty snrveya, which produced the unexpected rerelitian th«i 
the nnia was widely distributed throughout a vast silent area '' m which 
there had not pre no ui ly been any reason to bcEcire that yellow ferer 
Tlie d isco Tory of dttucal cases occurred aubaequently and, as frr as can be 
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ascertained there u no evidence thit any extensive Ainesm epidemics of ydionr 
fever have occurred far from the bpundanc* of the present endemic region- 

EPIDEMIOLtKJY OF YELLOW FeVER IN AfMCA- 

It la becoming mcreaamgly evident that the subject of yellow fever tn Africa 
js more complex than was at one time supposed The factors responsible for 
me mamtounce and propagation of the virus in the endenue region arc *t£!I 
m large measure unknown but data acxximulated dixnog the studies we hm 
mentioned, especially dunng the epidemic of 1940 call for some modifiomx: 
of previous vicrws on the epidemiology of the disease. Much work has 
be done particularly on the subject of transmission, before any complete acccrrc 
of this can be witteo In the present aiatc of knowledge it is comTarsre. enr 
practical purposes to differentiate three epidemiological types of yeHc^f 
m Africa (Findiav 1941) These ore — 

1 Urban yiUoa fever of the classical type occurring in towns ar-.-f 

transmitted entirely or pnnapaily fay Afdes oegypti TKu u the type rnr 
been so frequently observed m West Africa, of which the outbreak rr SarSsrsi. 
desenbed by FiNULAr and Davet (1936) may be taken as an 
mg to those authors, yeUow fever is not endemic m the town of I 
the virus is periodically re introduced probably from the surroundfra- 
by means of an infected human being or animal, or by mfetsed r:ctr*:siK 
In such loatancea there u no need to mvi^e factors other tlw- r -“nr 

(2) the non unmane human being and (3) the vector usuiUt' ^ ? 

explain the fubsequent course of events I^cther an cpidcmscanuifr-s^iXr 
will depend on Ac proportioa of non-immunea m the po ^V-"^ ^ 

Aeda mdex- 

Z Rural epidewac yelktw fever in which Ae disease tanker — - 
propomoBM in a tura} ares where may be ertdcoce of its 
The vector may or may not be A aegypti The beat ^ y 
which Ac writer (1941) has described as occurring m the * Ac 
1940 A aegypu alAough present m Ae affected area, ir*- 
Ae vector responsible for Ae epidemic spread of the daesot, Tt 

principal vectors were Aidet vittatus Alda taylon and Af&r 
1943) Different vectors will probably be involved m rurz. ?c'o- 
places. It u also Hkely that vanous subsidiary vectors fes'-:,*- 
hcight of a large rural epidemic, when large reaerves of 

m the human populition. Any species occurring locally ^ ^ T 

the virus and hsu access to uffecUve cases, may 
to spread Ae disease -- ar , . 

3 Rural Endemtc YeUoxo Fever — In several p^jc*; 
centage of positive donors is found A immunity 
are datnfauted through ali Ae age groups m the ahie^^.- 
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of ydkjw fcYct In cerum place* ■ onidj higher nninraaiatioo rate for «duH» 
as ccmpared viTth cHldrec has been recorded (Hcchis, Jaccw and Boxxz, 
1941). If the speafiaty cf the roon»e frotection tot be accepted it u d^cult 
to esplam mch resohs othennse than on the asfimiption that m/cctHm ha* 
occun^ repeatedly in the same comminutr wrtbout becoming epidemic. 'Hw 
fact that tralj sporadic mfection* occur m Afhca rtqniTea furl^ proof but 
apparently isolated case* hare been obaerred, a* in Freetown in 1935 m the 
Belgian Congo m 1937 and 1940, and m the Frctadi Sudan m 1933 (FccdulT 
1941). Sock of those caaea Ime ocenmd m artaa of low immunity but otw 
of the wnter a colleague* contracted an apparently tporadic mfection dunsg 
the rtmy season of 1939 at Rao, m the Nuba Mona taros. In tha tastanre ft 
had been found during the prmoat dry acaaon (Krxs, 1936) that af^mxxunauly 
pet cent, of the populauoo at Kau wrere irttmune to ydlovr ferer and it may 
be questioned how the nnn was able to petauR in a lomlitr under such cunzm- 
starcce* on the baits of a sunple mao-mosquito-nuA erde. UDfosnmatdy in 
none of the tnaamrufa ated can it be ctated categoneaBy chat no mild mfectiona 
occurred amoog Afncao* tn the ricnuty at or near mne tune. 

OrtpM and Everts ef Eftdmtct — Such obeerratiofis, and the ntfulta of the 
nDTDUBity aurrrr of Africa, seem to mdicate the exisroce m thia oonooest 
of an endanse type of yellow ferer comparable m many way* to the ao-caHed 
jQSgle relkiw ferer of South Amencx Hk faca rdanng to da mdermaty end 
method of trsnsmiactea are unknown they mar be amdar to those reaponsflik 
for the mamtetance and propagatton of jungle ycBow ferct in Somh Attsenca, 
or ther mar be pecuhax to Africa Ctren the condaioti* which exist m many 
African towna. rrs a Urge ncsMiannme popuUtioo and manr A. rt U 

Citv to aec hou the acodental rntroducoca of viras by an infected mosquito 
or an mfected human being circu lating virua m bia blood might prodoee an 
urban epidemic. It is not so easr to undemand why the disease should suddenly 
assume epidemtc pfoporttotts to a ruril arm wltfre there u endenoe of tat 
p reno ua endeenoty \cademicalhr u may be queanoned whether it a justifiable 
m the prtaem stale of knoa ledge to diff erentctte between epdetme and endenuc 
tvpc* of rural cofectioo in Afnca, especially as S<m» (1£G7) suggest* that tlse 
epidenaology of rural and jungle yellow ferer m South Ammca will be shown 
after farther ttudr to be the same, except where afjrpft-trattioutied mfccnon « 
concerned. The present wnlcr befaeres the dtftmcboa is nseful in practice, 
for two reason*. 

(I) In the hnt place, it seems that certain tmtihle conditions most arise 
behxrc the disease assume* epsdetruc propoitioa* in a ninl area. The preexse 
ttattae erf these condrbons ts cnknowti, but records from the Nuba Mountains 
indicate that aocnething more is required the mere cntroductian of nni* 
mio a con^u p i c t me scetton of the popnlttioo where Tertots are pmeat. Thus, 
m Morn, Trr» Lirooo, Heaban, and Tw*. Akhdar all dtsmeu whidi suffered 
bexrilT dnemg the cpRdexosc of 1940 there was evidence that the nrus had 
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previously been among the populanons to a varying degree (Keke, 1941) “ict 
tuitablc conditions for itt cpidenuc propagaUon apparently did not arise until 
1940 

(2) In the second place, during epidemics la^ reserves of virus accumu- 
late wich are highly explosive epidemioIogicaUy ^Vhcn the disease assumes 
epidemic proportions m any locality within the endemic area, the tendenej 
to infection (Curate, 1930) m that locality becomes temporanlj- greatly 
enhanced- An cnonaoas increase in the number of infected mosquitoes occurs 
and the danger of infection spreadmg to adjacent temtones becomes corre- 
spondingly greater Thus a rural epidemic which took place m 1^ m the 
Gold Coast, m isolated villages in the Shai and Krobo distncts to the north 
and north-east of Accra, was followed by a smill cxpiosrrc urban outbreak m 
Accra itself (Finolat 3941) More impressive examples can be ated from 
the experience of the New World- Donng the Rio de Janeiro epidemic of 1929 
infection was earned along the Amcncan coast f r o m points extending from 
Buenos Aires to Para, ind up the Amazon to Manaos, a total distance of over 
4 000 miles The disease broke out m ernes wbich until then were believed 
to have been rendered non infectible by Aedts control According to Soper 
( 193S) the density of ae^'ptt m these northern capitals was apparently sufB- 
aeotiy low to prevent the occasional case from the surrounding endemic areas 
gmng nse to visible outbreaks of ycUorr fever but was not low enough to 
withstand the bombardment of virus from mantune contact with an infected 
coastline fed by the Rio cpidctmc. The presence of epidemics in any area 
may therefore have an important influence on the control of the disuse in 
distant places Their recognition and control even within the endeimc area, 
may be an important factor m preventing the spread of yellow fever 

Factors Influencino the Covtrol of Yellow Fever- 

The control of yellow fever mchides (1) the elimination of the disease 
from a commuxuty m which it exists m epidemic form, tnd (2) prevention of 
the spresd of yellow fever to parts of the world st present free from it. 

The same methods are available for both purposes, but the machinery 
required for theur tpphcation may be very different. Where the climmauon 
of epidemic yellow fever from an infected community u concerned the result 
can be achieved bj local action only and it is probably safe to say that the whole- 
hearted co-operation of the community w31 generally be svailsble, even m 
support of the most ngoroiu and arbitrary measures which it ma) be considered 
neccssarj to adopt 

Prevention of the spread of yellow fevxr is a very different matter It 
requires all the compUcated machinery of coMipcration between governments 
It miy call for luge expenditures of money or the unpcsition of rcstnctions 
which adversely affect trade and prospenty even when no danger u apparent 
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to the !*y member* of the caxnmunity AUo h rcqmrc* more luicr»l«Jge th»ii 
we hxra «t preaent on tbe cme huut to determine •ccurttely the exuting 
dinger* md the preciuUartii^ meeiare* required to meet them, on the other 
hind to muumite the powibihty of commerce bemg dalocitcd by ill-deogtied 
mcot^res to prevent ctlumoe* tbit vnll never occur TTie prmapiei of pre 
vennon ire umple. They ire 6r»t, preventing the tmnifer of virta from the 
eodemtc region* to pltcc* oumde tb^ it proent the only two fictor* by 
which the poeuble tniufct of varti* w conadcjtd it ill UlUiy ire infected 
mcwquitoe* ind infected fautrun being*. The lecond principle of prevention 
a to render pbee* non-mfecoble lo thit rf the vixu* t« iccideotiUy Intro- 
duced It mil be tioibk to ittrvive, ind will rspidiy die cut. It a*ed to be thought 
that the tbtence of other A «z>^Xx or *u*ctpub!c bumua bewg* wonld wffice 
to mihe 1 piece *' non-infectibie Probibly tiu* i* *0 m the cue of ertie*, 
ind It the pr o eot time -ne here the tnnn* it our diipo**! to produce both 
deudertu very rtpidly In the cue of ronl irca* the pownon miy be different 
fhn IS one of the pottrt* on which farther bnytrledge M required. 

MZTHOOt. 

The Nnrohi Conference on yellow fever grouped control toeutue* under 
three hetding* — 

(1) Moiqaito coocroL 

(2) Quirintifl*. 

(3) Inocuktion. 

FetDLAT (1&41) «tm»e*, m addition, the unpcrUnce of eer/y dtejwmt 
in the control of yeUow ferei In the rrent of cue* oceamng outude the 
endemic im, or of the diaesM cuddenly luunung epidemic form in the endemk 
ire* oecr rU border*, sccunte ind esrly dugnoni u obviooily i roitter of 
cupretoe unportioce. It t* of tea unportioce, ind u ■ role tmpr»cttr*Me> m 
the cue of tporidK: mftction* or imin ootbreik* occurring m remote ind 
fna c rm ibk plice* withm tbe endemic irei. 

Sofia (163S) doling pnnapifly mth the endeimc irm in Sooth Amenca, 
empbuixe* ihil ewerroto*^’ ibould be tegirded u a butc part of yellow fever 
contfoL By vacerotomy Sopir roeuw not merely tbe eumuation of hver 
lectioe* to coofazQ dagnoia m aotpccted clinicil cue*, bat the otginlation 
of in extentive fopervoed collecting •emce, m which ippotntcd norwnedtcal 
rep fu eatm r e* with legal tinction obtifa apecimens of hver from iQ 

ptneat who hive died after • febnie iSneu of lea thin 10 day* dontmn, 

Urbt* YtSom Pem 

The rclitrre unperutnee of each of the ibove method* in tmr control •cheme 
win 'my in different curumstssces, sod more e«pecially 'with different epidcmio- 
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logic*l type* of yellow fever In urban yellow fcvcr-^e classical yellow fever 
of hi5tor> on which Carter (1931) based hi* luad expojmon of the epidemiology 
of the disease — three factor# only need be considered the viru* the non imm u n e 
human bemg and the vector utuallj A afgypu In practice this means that 
three things — (1) case* of yellow fc\er, (2) ausceptible human bemg* and 
(3) active A^da having accc»s to both (1) and (2)— are necessary and *^aent 
for the continuance of the di*ea*e A bre^ m this cham even for a short time 
wih end the occurrence of fre*h case* Complete control of any one of the three 
factor* will iufficc- The epidemic may be brought to a dose by «ther (1) 
failure of the human host through immunuation of »u»ceptible*, or (2) ehrmna- 
non of the insect vector 

The wnter ha* no expcnence of turban yellow fever but the expcnencc 
accumulatwi during the past 40 years by *omc of the world s most iliustnou* 
samtanans mdicate* that ft sh^d generally be poasible to control urban 
epidemics by measure* directed to the ehminatioa of A, oigyptj although m 
speoahaed circumstances the control of certam other species prevalent locally 
might h^c to be induded vrfiere these tend to replace A aegypti m importance 
e g TQentorh}’n£kus afneamu m Kano (Beiuwkis et aL, ISOS) or Aides pent- 
baenenns m Morabaaa (LtSTOV 1941) A matter urgently reqturmg further 
study m connccuon wnh the poatiblc spread of yellow fever is the prevalence 
and importance of vector# other than A aegypti m the large citiea and tcaportt 
into which It u conedered potwble that the vimi may be introdaccd. 


Hieral YeUote Fever 

The remaihable suaess which has been achieved m the control of urban 
yellow fever m the New World is pnmarfly dependent on the fact that the 
species sanitation of A. aegypU can be made remarkably effiacnL Unfortu- 
natcl) the same methods arc generally inadequate to meet the case of rural 
yellow fever where other vector* arc frequently involved- Only in one instance 
have they been successfully employed, ^per ( 1938) deacribea how the problem 
of rural yellow fever m north-cast Brazil was solred by the extension of the 
Mnti-aegypu semce to rural areas The results were sirmlar to those obtained 
m towns and atiea. \ cllow fever wa# rapidly and completely eradicated from 
a region comprising sts States and a population of seveial m^on people. As 
far as the wnter u aware this u the only region m which true ii^sypn-transmitted 
rural yellow fever ha* been observed. The circumstance* m which it occurred 
were somewhat tpccialixed, owmg to the nomadic habit* of the people and 
*cmi-dc*ett climatic condition* nwxwitating itorage and transport of water by 
travellcT* thus greatly facihtauag the spread of A aegypU m rural areas. The 
complete duappearance of the dueaae from the whole region following the 
extension of ^na-cegypu measure* to rural area* mdicated that the perautence 
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of the mfedKm m thi» repcm ttu caatefy <fcpctidctii on tht »*»ocntion of tatn 
taidA. 

Where Tcctor* other th*n A tjypt* we coocenwd the cootrol of rartl 
yefloTT fever bccocw* complicated by Kreml fuaor*. Refemng ig«n to South 
Amenci Scs>E» (193S) deaenbea the cDotrol of TeHciw ferer ib BntzS w laacd 
nrhofiy on TiKa^omy loeamrea, and vaectoahoD *ny duM 

coman of aoiliary tnciinre* of control, mch as quamitiae, funugatKai, »ola 
doo of ac*e» or contacts to tcrccoed vranh, j* ddibentdy otauted, m Sow* 
cotaodtra that mch methodi ere tM>t nnt^e for control tn endemk arexr, 
tlchough he admits their posnble usefulocM as emergency mcasorc* in non 
endemic areu. The control of rcBow fertr in Bnuil, baaed on the three 
methoda meonoaed, hat novr reached sneb a aattsftetory state that the cpidemio- 
logtcal pKtnre ta now dommated by jnngk yeflew ftrer Other types hsee been 
rcdiiced to oegiigible proportioeuv and w the feir imnw retyfU tnoKzatttd 
outbreaks winch have occ u rred m recent yean lavcangations hare fsiied tt> 
reveal any evidcoce of prenoos ae^-ptt transmitted disease as a source of lofec 
tioa, but have tu^geated that the outbreaks onguuted from the iaipotttU(ja of 
Txrus from the eoTTounding juogk. The eeoitrol of jungle or endemic ytUow 
fever does not at p r ea ec t enrtaage attempts to eradicate the mfectian from 
the eodetme rcftonsv tmee the means bv nhich a i$ perpetoaxed art unkarern 
Control tmpbea smtply the pratecnoa of mdinduals by vicctrauca, preTenbon 
of the spread of infeccon to places outside the eodeede regtoos, and the eCmma 
tioo of ^danrea wTthiu cii codemtc regioa trhermtr ttui can be done, 

Dfciau of Eptdtwaa 

It has long been known thst epidemics may die out spontaoeoualy owmg 
to nntoututanon of sotceptibk*— the so-called frihjre of the htumn hotL The 
coerse of a ycttoir ferer epidemic tn a comammtj' depends on qaajatitttive 
rthmoa bemecn the prc^iortujo of aoscepcibles and the number cd moaqmto 
vecton. The “ cntiad number of Tcctors fOurm:, 1922) that u tie 
mmimnia oozaber required to mitutaui the mfcctum, vanes ta dsffacot places, 
and at diBmnt tones m the tame place, accor^ng to many unembted fretora 
toch as the sae of the community die percentage of suscepublea, tramigriDon 
of Doo-temnae*, and bcenbardment by nrai to mfectrre from vnthotrt. 
Aa the proportion of immunea in dw popuktton raea during so epidemic 
a greater dermgr of the vector becomes ncceaaary to keep the infection going, 
smee the number of tanet a xoosqtdto feeds dnnng its hietmie u and 

an increasing number of the mfectivo bites will be n sated cm immune tndi 
•ndusb. A state of afiana may finally be reached, witboat any control measures 
haviag been tmdcrtakgji, m which the ^idemic mil die out spomaaeously even 
although vectors are sod present and there are mil susceptible human beings 
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m the cotamumty It » probable that many histoncal epidemics of yellow 
fever ended spontaneously in this way 

In lE.e manner a r^uction m the number of mosquitoes as a result of 
samtation which foils to attain complete eradication of the vector may suffice 
to stop an epidemic in its later stages although it would have been meffective 
earlier kt i result of mast immunization the elimination of yellow fever from 
an infected community becomet easier tn the later atagea of an epidemic than 
at its beginning Convcraelj a very small number of vectors may suffice to 
produce an epidemic if the virus ts acadcntfllly introduced mto an entirely 
non immune commUrnty 

Wth the dtscoverj' of an effiaent vaccine it u now possible to produce m ass 
immunity rapidly and safely by artificial means IViass vaccination may fac used 
to dimimsh the chances of an epidemic resulting from the tcadcnul introduction 
of virus mto a populous community where the vector may be present m small 
numbers it has been cxtensrvelv earned oi^ in some of the cities and seaports 
of East Afnca with this object m view In certain circumstances mass vaccina- 
tion may also be a valuable adjimct to mosquito control for bringing epidemics 
to a close At the end of the Nuba Mountains epidemic it was so employed, 
to eliminate an apparently residual and arcumsenbed focus of the disease 
(tee below) The procedure was sound in principle although its iqiphcaaoQ 
ic this particular instance was later shown to have been erroneous 

It has been said that the control of the insect vector is the Bsmunan s 
method of ending yellow fever epidemics, whereas failure of the human host is 
nature s method. Even m nature however both methods may come mto 
operation as we have described elsewhere (Kna 1941) m the case of the Nuba 
Mountains epidemic. Immunization of susccptibles was possibly an important 
factor m certain places wheae an early dechne of the cpidenuc occurred wlulc 
it was sdll spreadmg m other places and while mosqiutocs were still plentiful 
but the fiuil close of the epidemic throughout the whole area was brought about 
by the seasonal ehminition of mosquitoes following the onset of dry weather 
conditions. 


ErPERIE3sCES IN THE NUBA MoUNTAtN’S • 

The Nuba Mountains outbreak was the first extensive rural epidemic in 
Central or East Africa for which preventive measures had to be instituted. It 
may be described as an emergency occurring within but on the borders of 
the endemic region. Yacone was not immediately available and the preventrve 
measures instituted were entirely dependent on sanitary isolation, or quarantine 
one of the aunlury methods of control which have been discarded by modem 
workers m South America as unsuitable in endemic areas Even the older 
authors do not write hopefully on the subject of quarantine. Thus Cakter 
(1922) states that msntime quarantine against yellow fever can be conducted 
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K) ■» to be eflktent with httk mtcrferenee tmh ccmmetce. Of land quarantine 
the rcTwae is true^ and if to be coBtjniicd long tt wS] /t3 practkaliy alwajs 
•oineone paaamg it lo the penod of IncubatiOQ. Howeref certain climiUc 
af the htab* Moantama, which are deacribed btlow sagjeated that 
pfolonged quartnnnc migbt not be rajidred, while the itapambki condiucm 
of the c otmtr y reaaltmg from the rtina would greatly atstst the aulhorma in 
thar attempts to secure absolute txnitarj saoUbon of the Nuba Mountains 
£nxn the rest of the country — for a time at kaat, probably unth raceme became 
artilable, or uoUl the future bdianour of the epidemic could be detemuned. 

The two objects of yelkm ferct control •• ^dicated m a prerious section 
of this paper were cleariy differentiated at the outset, Ir was decided that 
for the time bong no attempt should be made to eliminate the diaeaae from the 
affected area, or erren to reduce iti inadmce, but that all the reaourcea rvaffahle 
should be mobthied In the attempt to secure compiete tanhary isolation of the 
mfccted area, wnh a view to pmeotlng the aptead of the epidemic to places 
outude no matter what happened within the affected area, Pamcnlarly it wta 
unpottsatt that infection sh<^id not reedi oditT the river or the railway Ime, 
whence it» farther spread might have been vmy rapid and diaconcming This 
policy was adopted for a number of reasons w^b were pecuhar to the etretun 
ttxztcet m which this ptrocniUr epidemic occorred era — 

1 Even inside the Sudan the rials at stake appeared censdertble The 
mtrodactios of yeffow fever lOKatg the Allied Forces operating ai the time on 
the esstCTD fro^ar might haw produced Ttry aenoos coosequepcta. Tbe 
lesoorces snd staff cvailabie to prevent this were too meagre to nak any dual 
pauon of them m attempts to control the disease mtide tbe affected area. 

JL Tbe vector wta unknotm. AedesMiiyprtwaa prcacsit m the affected aTea^ 
but tt an early stage it w u suspected that this mcaquito wta of minor unponsnee 
only and that other vectors were concemed 

3 Througbotrt tbe Nuba Mountains the end of the rams in Octobw it 
folkrprcd by a rapid dewccatioo of the couairy u a rcauit of which moaquitoe* 
disappear aimoat compietcly TTie notable ertccption to this rule u A tutypii 
owing to Its d om estic breeding habits m water stored in house* during the 
penod of drought (Knx, 1941). There was reason to behero that tbe march 
of the acaaooB would shortly ehmuute vectors other than A ttgypti more 
rapidly and effectively than conld be accomph^ied by control measures, so it 
sccnitd adnaabk to wait UQ the drying op die country had occurred before 
any itterapts « rrwsquifo control were ondertaken m the affected area In the 
zneacotime amuigemeots were nude tt> obtain u accurate records as posnhie 
of the dcstnbuiioa, ertent, and m e rv e inc nt s of the epidemic by sending out 
ho^tal ordolxea and natrve dressers to tour the rdiages of the affected hxQs, 
and record wedtly tbe nurober of new and recovered cases and the number of 
deaths. It was considered that if thetr reports indicated the perautence of the 
disease m any localities after the geneni deaiccabon of the country bad elualnsted 



mowimtoes other than A atgypti thu would probably be the result of atgypu- 
trauBimtted infection m the foa ccmccmed which could then be dealt with 
by methoda of aegypU. control in the usual way It was estimated that a penod 
of 4 to 6 w e dtes would suffice to cltnfy the posidoo- 

While these plans were being discuined attention v?as attracted to the 
fact that unusually large nuiobera of jaundiced patients were being observed 
in the out-patient department of E! Ob«d hoapital Cluneal mveshgaUon 
suggested that these were cases of infective hepatitis which for some reason 
has always been pro’alcnt m El Obcid but the possxbihty of yellow fever had 
to be considered, since, although El Obcid is separated by more than 100 miles 
from the area affected by the epidemic it has an important aerodrome besides 
bemg a temunus of the Sudan Railways The population of El Obcid was 
known to be entirely non immune to yellow fever so use was made of Carter s 
(1922) enctnnsic incubation penod to exclude yellow fever on epidemiological 
grounds House to house inspections were made and every sick person m El 
Obad visited over a penod of 14 days dunng which a strict quarantine system 
was enforced The absence of any marked mertase in the mcadence of sickness 
dunng thu penod was against the diagnosis of yellow fever and the quarantine 
was modified accordingly Laboratory mvestigauons (Findlay Kirk and 
Lewis 1941) Uter demonstrated coodusivcly that there had been no yellow 
fever in El Obcid- 

Quwontau Meaturet — ^Thc measures taken to prevent the spread of the 
disease have already been reported by Crodch (1940) and need only be sum 
manxed here. They were designed to secure complete stoppage of all move- 
ment into and out of the Nuba Mountains area. 

Cordons and quarantmei were established round the area known to be 
infected (inner control) but m order that the mam system of defence should 
be well outside any possible seat of mfecuon an outer circle of control was 
designed to seoire complete sanitary isolation of the whole Nuba Mountams 
area from the rest of the country Police posts and patrols were established 
at selected points to prc\Tnt ail raoicmcnt to the railway the nver and the 
west. The points were selected so as to control all portals of exit from the 
Naba Mountams Roidi which had been closed by the rams were not 
re-opened Air traffic to and from the area was prohibited aerodromes had 
likewise been clc»ed dunng the nuns and were not rc-opened. 

A quarantme wis established 10 tnilea south of El Obcid to allow the 
paaiage of essential staff and supplies to and from the area. This was the sole 
route of entrance and exit The penod of quarantine was 10 daja 

Supplementary measures were taken outside the affected area. Railways 
traffic WSJ prohibrted between El Obcid and Kosti and road traffic between 
El Ofacid and Darfur and between El Obad and Tcndeltn Cross-nver traffic 
was prohibited, and the crobaikation «id discmbarkatioii of steamer passengers 
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between Ko»u *ad Lake No. El Obeid serwiroDie tcude and declared 
anta ttotriL 

No CMC wt* fcntnvTj to occur cotaide the declared infected area. Except 
for contmued report* of caaea from Tagoi (aee bekw) the epidemic d«im^ 
rapidly ta the coontiy dned op wd finally came to an cod according to the 
forecast, ^s we have ttated rt ta unpo*»ib!e to can mate whether the measure* 
iraftrtuted were m any tray responaftle for hmitang the •pretd of the mfec 
non. Modem wodtera in South Amenca do not regard quarantine a* a method 
of control tmted to endenac area*. Lett the hixtory of tha epidemic should 
crexte an unduly fn curable imprcaiton of quarssuoe, tt t* oecemry to etnphastae 
that the eptdet^ occurred in toiaewhat tpecxaUied mrcunutance*, which were 
peculiarfy turted to tha method of control, and may not be encountered m otber 
epidenuca Two factor* require apectal meobon, 

1 In the fim place the epidemic ocenmd in a region m which the rams 
are reatneted to one period of a few mooths evesy year altemsting with a 
period of drought and desuxstiaa. During the nun* moaqtntoea are abundant, 
and coodhions are fcvoarable for the tranamitnoo of tnoaqioto-bome disrate, 
hot the countrv generally ta irapimble and movement u pracucally at a 
atasadstilL By the tnae the country dne* op suffioeatly to re-opes communlc* 
tkiu moaqunoes have very largely dua^xared, so that wh« movemeot i* 
reamned oe any appreoafale scale oondinona hare become unsvrtable for the 
spread of coosquito-bome dsaeaae. These orcumstance* greatly faaiinted 
ccourol m the three van lo the firat place the volume of nKrra n et i t during 
the epidemic was oeceaaartl) smsU, aknr restricted to a few welNiutaTm routes, 
and therefesr easily conoxiUed. Secondly a rapid and significant decline of 
the epidemic was evuiem before it became nectaaary to de-me meana of reatnet 
mg any large volume of for an mdefirute period. Finally the re-epemng 
of cranmwmcsTKtn n in oorma) yean acceleraied by vsnous government setmties 
auch as the repairing and re-opemng of roads, the retDoml of vegetalKai, dram 
ing of residual swamp* and so on, to that by merely holding op those sctmtie* 
h was potaibic to delay the resumption of traffic very coasidetibly without 
throwing any extra strain on the available ctafl 

2. The epidemte was one of major proporucos, and produced consixier 
able simety among the pt^ndsum. By the tme quarantine meaxores were 
instituted the people « ere thoroughly alarmed and willing to co-operxte actively 
in any measures deaigned to pm ent the spread of the disease It ts the wntcr s 
behef that at the mo*t critical penod, «hm coromnnitaDcwa were begmnmg to 
re-open, and while mosqonoes vcrc m the process of daappetnng but occa 
tkaxal adults might sti]} be fcamd, the quanumns syrtem was practically 100 
percent effioem, and that thu was due to the co-operatiijn of the people them 
sdlvea more than to any other fectora. No attempts wer e made to ende the 
quarantiae stauen* no coerenre measuiea were ever required at the police 
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po*ts or by the patrols to stop or detain intending traveUera A simple explana- 
Uon that the way wu dosed because of the disease ’ immediately 'ivon their 
approval and -willmg compliance with whatever vras necessary The results 
could not have been obtained without the co-operation of the people, as was 
evident later when, after the epidemic had died oat rcatnctiona were still 
maintamed because of reported cases occomng m an isolated focus at Tagou 
The people no longer convinced of the menace of the disease, now found the 
reatncuons irksome. Complaints were numerous, the quarantine posts were 
evaded, ted there is httlc doubt that at this period the quaranunc sj’stem was 
by no means 100 per cent effiaent 

Vaccutation 

’When the first batches of vaccine were received pnonty m immumiauon 
was given first, to those at nsk in the affected area engaged on work connected 
with the epidemic, and secondly to transport woriters, so that essential semcca 
should not be hampered by the oogenaea of quarantine. Owing to the presci- 
ence of the Rockefeller Foundation, however vaccine soon became available m 
ample quantities to provide for immunization on a much wider scale. The 
fact that vaconc was available on the scale required did much to relieve anxiety 
This was a great boon, especialiy to those responsible for losatatiog measures 
to prevent the spread of the disease, since n enabled them to do so without 
creating undae alarm at a time of stress and emergency m East Afnca. Also 
by the employment of vaccinated personnel, it was possible to maintain essential 
services to the affected area, thus reducing to a miiumum the economic dis- 
location caused by a ngid system of quarantme. 

Apparent Rendiud Focus of Aegypa transwited Irfectian 

With the desiccation of the country and consequent disappearance of 
mosqmtoes the cpideiaiic had almost ceased by the beginning of Derember 
1940 but il was reported that cases were still occurring m the Tagoi hilU an 
isolated range some 10 miles west of Rashad, An entomological assistant traa 
sent to mvesugatc the mosquito situauon m Ti^l He reported that Aides aegypu 
was abundant, the only mosquito present and that it was breedmg m large 
numbers inside houses, the Aedes house larval mdex bemg aa high as 93 per 
cent m tome of the ■riUkgei In one village which had a lower index it was 
noted that the only section of the village affected by the disease vras the only 
section infested by A ae^ypti In fact, Tagoi had c\ery appearance of bemg 
one of the residus! foa of aegypti transmiKed infection which had been anti- 
apated (see abo\ c) so it was arranged to open an intensive ts\t\-atgypti campaign 
there, and to carry out mass vaccmatioa of the population (approximately 
1,500 people) so as to bring the whole epidemic rapidly to an end. At the 
same time it was resolved to attempt the isolation of virus from mosquito vectors 
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niggcftcd i* di*cu*»ed m more detmil by Liwa (I&13u) in connectioo with the 
(Cstiibotion of mosquito \ectOTt. 

OccsconiJ donon with protectrre *ert hare been found outaide the endemic 
are* in the course of immumty aurreyi These are aometunes d/acoo ceiling, 
and apt to cause coofimon in the coaatmetion of map* ahomng the distribution 
of yenowfeTcranm unity Sawteb and Whitman (1936) state that the chaacea 
of finding an isolated indiridcuJ with protectiTO blood seem to me with the 
number of bloods collected and the oeemeas to the area of immunity As 
possible cxplanabona of such anomalous poaitires they auggest (I) infecuon 
of the donor with ydlow fercr vims when contrary to the i^or miti on giren, 
be had previously nslted some distant place, (2) sporadic mfccticmt with the 
virus InHoduced into the locality or persbOng there under conditions onfavonr 
able to the spread of the infcetioQ, or (3) an exceptional concentration of some 
non-specific factor in the blood. At present ft is Impossible to say which of the 
three cxplanatioos ti the nure generally sppheabie, but until the second poeti- 
bibty on be definitely exchided such anomalous pesmres may well deserve 
fort]^ atndy There ts oo justificstioo for assuming that the ^tiodottioa of 
CO occasionjJ case, erco into pUces where non immune hunnn beings and 
vectors are both present, will invanably produce an epidemic The reauha 
m each cptamsfances are determined by the Donnal laws of matbemiticaJ 
probability opendng on the fsetora which gw t j a the propjgttioa of yellow 
fever infeepon. Sont ■ explaaiboo of events tn the nonh^ aties of Brazil 
at the time of the Rjo epidemic of 1929 (ipKitTd above) emphasuea the Import 
ance of '' virus bombar^ent " as a quantitative factor infinencini the rerulta 
which may be expected to follow the mtroductioti of the virus into places where 
conditions do not piartKalaHy &ro<ir tnotnussion. TTiat cert a in communities 
need constant and mthcr heavy nms bomhordment to maintain the infec 
tioo o indicated by the dmppearance of yellow fever from moat of the towns 
and dtk* of the Caribbean region after the elimination of the diieate from 
Havana and Panama 


CouuBim. 

It Is exceedingly difficiilt to account for the diMnhotioii and perustence 
of yellow fever infection in some tropical regions in view of its absence, easy 
control, or spontaneous dtssppearance (CaaTEB, 1917) ip otbera. Differences 
in mereorologicz] coodiuonf or density of populatian do oot appear to be 
adequate crplanttioiia m all cases oor does tte geognphicol diAributioa of 
X. ttcypo wbile in Aftics at any rate pubhc health moaure* have played little 
or no part m coefinmg the dacase to its present dwtnbutioa. All that can be 
said at present is that some conditions wiuch favour the pemstaice of yellow 
fever m certain parts of South Amenca and Africa apparently do not r-rtM in 
other regions, suitii as those arotmd the Caribbean Sea and the Golf of Mexico 
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where the ditcasc can be easily controlled or haa disappeared spontaneously 
Further elucidation of the factors concerned is more than a matter of academic 
interest. At present it u uncertain whether conditions fevounng cndcmiaty 
exist m other parts of the world, which have been free from yellow fever so 
far, but mto which the infection niay spread yet the results of any proposed 
control measures might be profoundly affected by this consideration. 

Among the possible factors which bat*e been considered is the geographical 
distribution of ii'cctors other than A aegyptt It is now known thit over forty 
different spcciea can transrmt the virus m the laboratory and there is evidence 
that vectors other than A ofgypti play an important part m the natural trans- 
misaion of the disease m certam places- Soper (1935) suggests that the dis- 
covery of vectors either having a longer life than the aedme mosquitoes, or 
being able to transit the vims hereditarily would help to eluadate a number 
of points m the epidemiology of yellow fo'cr but vectors fulfilling these require- 
ments have not yet been found 

The discovery that yellow fever can persist m regions with few inhabitants 
and httle travel haa stimulated the search for alternative hosts to nun, and 
It has now been found that 20 to 25 per cent, of wild monkeys m the endemic 
yellow fever areas of both Africa and South Amenca have immune bodies m 
their blood There is thus some mdication that warm blooded animals such 
as monkeys might be able to mamtatn the virus m the absence of man, although 
Soper (1937) points out that the infections responiiblc for the immumty m 
these animals may be acadents m the course of some other cycle of infection 
just as human cases seem to be, BdoOCB cT <zl (1941) believe that opossums 
like monkeys, may become naturally infected ra South Amenca. Protective 
substances havc^becn found m the scr* of domestic snimwla from the Nuba 
Mountains. (Findlay et al 1941) and other places, but ^lor significance is at 
present uncertain 

It IS obvious that there arc still big gaps m our knowledge of the 
epidemiology of yellow fever m Africa- Nevertheless, a number of important 
pomts have been elucidated in the last few years. Some years ago SAWTERand 
WnmiAN (1930) discussing the unexpected results of the first immunity 
survey m C^tr^ and East Africa, stated that persistent studies to eluadate 
(1) the symptomatology and pathology of the disease produced by the munun- 
ixing mfectrons (2) the charactenstici of ^hc prcvafling strain of yellow fever 
virus '(3) the identities and habits of the blood-sucking anthropHHi \’ectors 
and (4) the presence or absence of warm-blooded hosts other than man, should 
make It possible to estimate the danger of ycUow fever spreading to the eastern 
coast and help to detenmne the precautionary measures required. The mam 
problems connectedt with the first two lines of enquiry indicated above have 
now been eluadsted. From the preventive pomts of view this m itself is an 
important advance since thc.authontiea concerned now reahre that jellow fever 
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m Afnc# » not mtnctcd to the We« Coot, end *rc cotttequaitlj m • better 
potitjoo to detotmne "ft here prtTtnti-ve jnewire* cm be moat cfiecttvtly tppUed- 
It a not the purpoee of tha paper to pomt out the dinger of the ipread 
of yellow ferer Nor doo ft porport to estimate the likelihood of tpreid 
ocaimng, or to indicate mewtires which might be taken it different pbcM to 
p rev ent ti. More kncmledge a required before thU con be done, but it la not 
ea*y to foreice the type of knowledge whkh ii likely to be of most nhic fn any 
aroimsiancci of emergency In Nuba Moohmni, for eximple, accurate 
knoaledge of local copunun tea boos and of local geographKal rlrmJtx: and 
tocial conditions uts probably more uacful than detailed infonnation on the 
btonoinica of all the potsfble \ecton in the area would bare been had this 
been iraibble 'nte mpencncea nc hate deaoibed in the Sudan illostrite 
bow difficult It may be ereo to obtam accurate infonnaaob about the lofccttona 
which most alwaya be occuiring at tome pomt or other within the endemic 
region*. The vina may be preaent m places where there is no cvjdenec of 
actr\e docue, and wbm practically the erbole populabcm is known to be 
nmnime, as wt* instanced by the sporadic Eoropean mfectioa at Ktu in 1938. 
For this resjoa it ti a wiae precaimon, in the present state of knowledge to 
regard the entire endemic region td Africa aa pottanahy infectne for purposes 
of quarmtuie reguUooos 

1/ In spne of aQ precautiotis, yeOow ferer should spread tmo some new 
tontory the results cannot be predicted &ut, as the disastm of the past 
were due to urban yellow fever «o the ptei'cntum of future dmsUn w31 consist 
pmnanly m the p no T o tKto snd control of urban q?idemjca The discovery 
of new epidemiological faciois, such as niral and /uagf* of infection 

does DM very much alter this coodutrosi Al the came time, ihe prevention of 
urban epidemics, etpeoally in the great atics on the highwtyi of world 
communications, u the most important smgie measure for reducing the pom- 
bilmes of the lotematioQal spread of ycQow fe%er 

In the event of spread occurring under abnormal conditrana, as, for cmApte, 
in time of war espeoaHy dunog active military operanona, when nxJtme 
moaquito contmi and other samtarr actnridca are disorganued, the conse- 
quences ought be terrible Apart from luch coodinooa, bmever it has to be 
borne in rnrod that the control of yeDow fever ta now a very different matter 
frocD what it was m the old days of dtatstrous epidennea. Sanitarians m the 
New TVorid, where most c i pe n enor has been gKoed, hold that the time has 
DOW come when the occurrence of osxjplr-tranamirted urban mfeetion should 
be regarded as s serwui rcflcctioo oa the competence of the health autbontics 
concerned Thus Sort* (1935) states that ** the proteetjoa of urban popula 
trans afumt yellow fever ta tod^ a probfem of admuustnition only The 
technique u Imowm and the rcanha are acre Such great progroa ba* 

been made in reducing the cost of aiui-larral work la teceoi scan tlat urban 
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yellow fcv’cr can no longer be Mniidered a public health problem, but rather 
an admimstratiN-e crime. 

Of rural infection thii cannot yet be Mid. Withm the enddrue area rural 
yellow fever may be a senoua pubhc health problem in itself a* was instanced 
by the magnitude of the Nuba Mountains epidemic In addition it cntaHs 
the posaibiht} of the disease occumag unrecogniied in remote localme* whence 
under modem conditions its rapid and unsuspected transport to some populous 
centre where the aegyptt density u high might lead to senous nuschicf There 
is another possibiht) which though ma) appear h)*pothetical cannot be 
excluded as long as the factors remain unknown which hMX hitherto tcr%*ed to 
coniine the infection within its present distribution m Afnca. This is that the 
spread of ) ellow fever might occur by a gradual extension of the present endemic 
area, m the absence, to begin with, of any noticeable epidemics or recognized 
cases For this reason it is desirable that the boundanes of the present endemic 
region should be accurately dcUnuted so that subsequent changes can be 
recogmied if they occur 
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HAEMOGLOPINURIA FOLLOWING THE ADMINISTRATION 
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CoRtWtoiU Tropuitl Mt£aM \I E F 


"This cwc of »c\Tfc haemogiobtoum following the adimiuitrition of 
pUamoquine la recorded because the eumvil of the patient allowed certain 
observxtioni to be made upon the medumssn of the toxic action of the drug 
During the course of bts illness, haemagglunmos were demonstrated m the 
patient • serum and it was poscble to observe something of the renal damage 
whtdi occurred 

Cm# Reporl 

The patiect, a pni-ate soldier aged about 19 years and a native of Nyasaland 
was embarked in one of H hi Hospital Ships on the 10th day of an attack 
of sab-tertian malaria. He gave no history of previous atlaclLi nor of an\ 
senous illneia and there was oo record, at any urae while be was under treat- 
ment, of splenic enlargement. The coarse of his Dlncas up to the ume of 
embarkatioo was m no way unusuah The onset was a sudden one with b^d- 
ache, backache fever and a ngor Gametocytea of Phrnooiham falapanan were 
found m blood smeara. He had been treated with qumme sulphate bv mouth 
30 grams per dtnn for 3 days. On the 4th day atebnn waa gn.'en and con 
tmued for 5 days, the dose being 0 1 gramme td.*. He had no high fe\CT 
after the 4th day 

When seen on the da) of embarkation he appeared very well. There was 
no enlargement of the spleen and his unne was normal. After 3 clear davs 
had elapsed foUowing the cemnon of treatment with aitbnn he was given 
plasmoquine, 0 01 gramme CrLs, and at the same time he received an alJahnc 
mixture and extra fluids Nothing of dote occurred wh3c he was taking plas- 
moquinc except that he was gtveu the drug for 4 daja instead of for 3 
the last dose bang taken on I8th September Three davs later his temperature 
rose to 100’ and m the cicning he vomited, but he did not otherwise complam 
and no special observations were made The following morning his-tcmpcra- 
ture had fsHes to 99'*, his pulse rate was 116 while ha respiratory rate was a 
little increased. The mucous membranes and the palms of his hands were 
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rmuriJiblj- p*Je the Urer i»d the q;tteen were ZMrt palp^lc The anoc wxt 
erf i ditt cboeol«e biwn colour *Daline end ’atth * ^seofic grarity of 1018 
Albumin '*r» present m con»idw»hle ejusmity and the ^m*uc ic*t ttrangly 
pORttre, Bdc wltc, hile pign«nt» and *ugar were ibaenL On microicop5CtI 
exunmitKm large numbei* of epitbebal ocU* were »ecn together with a few 
red cell* but there w e re no c»»t» 

The next diy bn omditHin wu mudi the iame that i», be felt weD tad 
apart from tachycardia* aiighi fever and obvmu* anaemia there wta wrtiung to 
obsene at the bedadc- There waa no demonatrtble oedema Eautmutkm" 
of the blood revealed profound anaemia, the findinga, together with tho»e of 
the imoe. b«og ai fcdknra 
2SrdStpt 
Cowl 

HManoclobu) 30 per ceac rnt ccQ* i mtl^ton per c mm cokxir mckrx O-fT' 
White c«Q« J6A0® per e own 

Blood gniup 0 the •eparared •enna faaa • •heu cboce^jt* trot 
Urate 

ehoctilne colour •eid, *peciS a u e i ry Wl« 

ARiurem ■* -i- auatac ffirt for Uood 
No btk »th», iMte pitmem* or •ufijtr drteoed 
!lliao*conca} etuautwwoQ 

Very U17C ouAbm 0^ efacbrlnJ cmo prevent ^kma «itH e fdr number 
of red ceCt A raaaiS cumber of hMtm mart u«i a (tw punUar aai» are abo 
prranu 

Tnnafimon wt* deeded upon On croaa-grouping however tt wa» 
found that the patient c acnim produced aome, but not complete, d^ayed 
agjlutmatjon of the dooof a red ctib The group of the donor waa confirrned 
with known type lera it »» evident that faaemtggfuDDina were atiU preaent 
in the patient a blood but, tiace hacroojytia would coatmue antiJ they were 
uied up or the patient died from anaemia or from tuppreaaion tranafuctoo 
wraa the rxttonal measure in aptte of the reaction m ctfro U w»a therefore 
decided to proc ee d with the tranafuaum and 12 ouncea of blood were giten 
very alowlr with 4 ouucea of 3 d per cent aodium atrate solution and a few 
ooDcea of aihne The blood *w not given mneh dihited owing to the obvtoua 
diego of water-Joggmg tf the plaama protmna were low whi^ w« probably 
the caae There w sa no reaction from the tracafunon 

The cert day 24th September hia haemoglobin had naem to 45 per cent 
the red ctHa to 2-31 milhon and the white ccDa bad fallen to 11,200 per c, mm 
Ha blood pnraaure wa» 1 15/75 The unne waa unthangtd rtcept that there 
were fewer red cells No eixeaa of tnobtho wa* obaerred tad no bde pigment 
wu p r ea en t The patient himself seemed remarkably wdl, indeed he had 
remained eompletciy umneved by all that had occurred, snuJing happ3y 
thruBjhotrt the courae of ha iflneaa 

2Sth Sept tic urtno waa of normal colour and contamed a mudi amaTW 
number of casta ind no red ceQs. A^co testa for tnk pigment and an etcesa 
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of urobilm were negative and reraamed to throughout. There was no clinical 
evidence of water retention. The haemoglobin had fallen to 42 per cenL but 
the proportionate drop m the red cclT count was greater and the colour index 
was 1 1 tuggesung that some haemolytia had folloned transfusion^ but all 
the laked blood bad not been excreted 

29th Sept, another crou-groupmg im done using a considerable excess 
of the pauent a serum against the cells of the same donor Very slight agglu 
tination was seen after half an hour The unne was now^practically normal, 
containing only a few red cells and an occiaional granular cast. There was 
only a trace of albumin and bile pigments remained absent. On 1st Oct a 
few cpithclisl casts were seen for the hut tirac and the haemoglobm was rising 
rapidly Hacnaagglutimns could no longer be demonstrated Ten days later 
the urmc was clear except for a few epithelial cells and an occasional red cel! 
while on 21ft Oct. the haemoglobm was 75 per cent- It was thought that 
he was now well into convalescence and would mate a complete recovery 
25th OcL he was again crammed m order to determine what degree of 
renal damage remained. He appeared well and there was no oedema, Hts 
pulse was f^U, however and the blood pressure had risen to 154/100 Exam- 
ination of the heart showed it wu enlarged, the left border being m the nipple 
Unc, Its action was forceful but there were no hnatf The unne contamed a 
trace of albumin, s fair number of red cells and very occasional hyaline and 
{granular casts were seen. Unnary dilution and concentration tests were earned 
out he was unable to produce uinne of a lower specific gravity than 1005 
or to concentrate U to more than 1014 even after bmng deprived of flmdi for 
14 hours m tropical weather 

He rccavcd alkalis throughout and iron from the dayfollovrmg transfusion 
COMMKNTART 

The case desenbed is one m which masttve haemoglobmuna followed the 
cilubition of quinine, atebnn and plasmoqome for sub-tcrtian malana. The 
patient had not suffered as far as he knew from previous malansl infection 
neither had he an enlarged spleen and, until haemolysis occurred there was 
nothing unusual about hia illness. He had not been taking suppressive qumme 
Since the colour mdex was {b92 when a blood count was first done, it is 
Tcisonablc to infer that the haemoglobm percentage was very nearly normal 
before the cnais occurred So m about 36 hours the haeinoglobiQ rnuit have 
fallen bv nearly 70 per cent, and most of this was rapidly excreted m the unne 
as there was never any clinical evidence of jaundice. 

There arc three points about thu case which are worthy of special comment 
The first is the way m which the products of haemolyiis were excreted secondly 
the actual demonstration of haemagglutimns tn rrfro and lastly the nature of 
the damage to the kidneys. 



tut^tocLOB^TiOi Armt rtArvooir** 


1 Dupata!afiiffn’(}jiCi3afiafrtolvs3f 

The KtuaJ proe m of haemrfyn* took pUcc to » rerj ibort tnne cod 
profabiy ** rtpttj* ti« toaio bolk of teJ ce& tfettroyifd, did not crewd 30 
bcnin »rwl miy hrre betn Im- U a true that tons: h«inol}tta Kent on after 
tftu tmre and •ccotmu for the tman fiD to tho fuemogfobm perccotige end 
the greaiet fall m red cell count foBotnog the prtliimnary n*e m thece figure* 
after trajaftjstoD- At firtt rhe unzte art* deep chocoiate btown lO coJour bttt 
hid percep ti hty lightened bv the 3rd <bjr wui rrn practjcally free from obviout 
hfood pigments on the 4tfi. Onnag the seterc stage of the tZhien, the haemo- 
lysed hWi w»i suffiaeot to colour the blood scrum brown and it may be 
ofaserred that this nil btwco and Qcrtbcrofa pmk wJTjctCfK futt Ztiiremirt 
able that no cCcucil jaundice wu seen m spite of the nat amount of baemo' 
globta daposed of The *xify explaaaaora art that either rhe npidity wi^ 
wtuch ha^ofjwa occurred arwl the rspidirs with which hacmo^bio and it* 
rfcrTTStiTe* were ei xr c t ed in the unne were so fftat as to pfCtiude lisy great 
ircTKtse »n the bilirubin coment of the pltuna or the nature of the haeraoglobm 
denracire fortoed sria not tmeiubfc to dcstnictiotj by the rrticitJo-ciidothtlud 
ayrtem. That there us ftet. on cxctwiire rtcmioQ of blood pigments 
tfirettgb the liter u forther ccai&ttotii Ik the obserrt&on ihit the onoMy 
urobiLnegen «a* at no tune increased It i# poaaible that the aeienty of >he 
daaape to the Lhdoetia, br reductng the threshold for haeoiogiobio, asmted In 
thiafpeedf et c re D o n 

S. PrnfKfe of tutmafgUirtma u tAe pdtfui t tfnrm 

The actual presence of haemagghrtimn* Wa* demooatrated in trfre aad 
tbcM perttsted, m duitmtshicg titre, for about » week after the haemodattic 
ensu, AutO'SgglumiatKm of the dooor a corpuscle# as a poanbU source of 
ttror »« exi^ded tod ta son case the tests srert earned out us warm weather 

3 -Reno/ 

The imiaJ aer en tr of the reasl datoage and the speed smb which c acino ty 
defect tuperreited were marked The unne when first ctatniaed after haemo- 
fjm — and lias was prudsably wition 2-< hours of the atari — did not show the 
presence of cpitbcJul casts- Their »a* a eery large amount of mct ha em o ^bin 
some red ceOs and sojne renal epithelul cdU. But by the nest drr the micro- 
scopsc pKture bad become thn of a tubular neero is 

From KiaJogT with other contbtiona, it «s ■unJsktfy that damage lo the 
gkrocrular captHanes could have been rti itself wffiaenl to cause auch rapid 
destruction of ^ tubidsx epithehum. The aboence of any great number of 
red crfla from the unne and ibc ab*eoce of uncmlc symptoms are sufficient 
(o conSnn this virw It fuflow* that some tocic substance must bate been 
p remit which had a tfircct acticm on the tubular epuhelhtm. Epithelial gT<t« 
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djMppcATcd from the xinnc but except oa one occa5io]% red ceiU were nc\*tr 
entirely absent. When the patient was eiammed dtinng apparent com-alesccacc 
a month after hsemolysa bid taken place it was found that the unne conuined 
a trace of ilbumin red cells and occastona! hytlmc and granular casu This 
together with the obsen.-aUona that hypertension bad set m and, most important 
of all, that the power of the kidncj's dilute and concentrate the urine was 
extremely poor show that the end result was nephrosclerosis Presumably 
the amount of damage to the kidneys was so great, both as a result of direct 
mbular damage and possibly from glomerular dcstnicuon os well that scamng 
on a widespread scale followed Renal umiffiacnc) was the rapid outcome. 


CONCXnsiONT 

The tone effects of the drug appear to be twofold- 

Hacmagglutmms were produced which are not specific to the patient s 
corpuscles b^usc they pr^uced igglutmatioo of red cells from a subject 
who had not received plasmo<^ume. The red cells of the patient were, therefore 
not sensitiied to any product of the drug but the idiosyncrasy lies m the pro- 
duction of an agglutinating tubAflnce.m the serum 

A toxin was produced which had a direct action on the renal tubules an 
action altogether separate from the process of haemolysis although possibly 
the substance was identical with the haemolysin. 


SoSiaiAET 

1 A case is described of scTCTe haemogiobmuna following the administra- 
tion of plasmoquinc to a Bantu patient suffenng from suh-tertian malani 

2, The presence and the subse<pjcnt disappearance of haemagglutinins 
wai ohtcr\-ed and u recorded. 

3 A description is given of the severe renal damage which occurred 
tububr necrosis being the outstanding feature 

4 The significance of these observations is discussed 


Note by Brigadier Sionht Smith Conjultmi/ ut Troptcal Mediant M E F 

In his very interesting paper on Hacmoglobinuna foUowmg the tdmuus 
trauon of plasmoquinc Captain Makn assumes that the condition had arisen 
as a direct resnk of the tone action of the drug There may be mote to it 
than that, and the possibility that this patient was suffering from classical 
blackwater fever plasmoqume merely acting u the tngger, must not be 



1^6 HAmcNa-OBixru.^ im* 

\o*t tttht of A bncf Ectxnint of foQit«n tanilir c**e» occurring m the Middle 
E«ft dunng the pat IS monlhs may be of mtcrest — 

L Of ibe fo urtw n caM*, nioe ixuuicil in Etyp** t*® c»cfa in Iraq md the Sudan, 
one m Ptkftme. 

2, Ti* naDonaBtte* farrolred were *od no* each of the foUo^inc 

Rhodoian («hit»), Grtelt, Pc^tth Je« Pilennaan Jc» E»»t Afrken natiTe, 
Ba eut o. hlnznratn. 

All tlx abore had Bred, uauaBy for auD^ yean, m codermc foci of oskria. 

It vin be tuted that ^ tin ta not a anfie a^dicr from the Bnmh Itk* in the 
aenn, aldwucti many tfamtanda hae* had r J w m oq m ne for malina- 
3 Id ctctt- caac ther arcre atill oadcfoome the fbsnoqmne looictj’ of the ttandaid 
Q AJ> ccazna for malam (M T four B T r«n a pe tx a mterrum one dlntfa l 
aerml. 

The ttandud OAJ coorte ta aa foOowa 
(e) Qulidne giai m 10 cd-a. fox 3 dm 
(ii Atehrfai, I tab (0 I ct mnm n) 1 4La for S dm 
(r) Three dtji mt. 

(d) Phtmnqmnc I tab (IVOI p am me) b d for 8 dm> 
f 8ocnofl4thed a mortaho nte of 8 per cent. 

With tbe*e c*%e% m mmd tbe foDowrog footnote haa- recently been added 
to our MemertnJMxi on the CbEUt! Aprrti o/ Malm* m fAe MidJlt East 

*' Scecnl recent fstil cam of htemoglobanma (c£iucally blad t water ferer') 
hare occurred in pa tt cna under treatment witb plafooqmne or abortly after 
completion of treatment for what appeared to be besugn tcroan oulana. 

“ It u at pretexrt tmcertiin whetber thia alarmn^ and dangercrua compCca 
Uon u true b Uthwit er ferer occurring in caaea of mixed ^I T and B T mfec 
lion, only the fitter parante bemg foond m the pcnpberal blood, or whether 
It u entirely doe to the tone cetton of pbamoquine. 

" Under thcae n a r f co m mended ihar «n patunti under 

irestment with plannoqmnc re cci T c aufficwni alkali to rtndcr then- unne 
atkaltne. 

" If acme haemogiobmum then mp errenea there will be Icai Ekehhood 
of urmaiy blo^age d« to the depontton of aad baexnatm m the tubules of 
the kidDCys occ u rr m g a complication winch frequently leads to ohgum or 
eren to anuna and fatal uraemia-" 

Tina was written at a cone w hen m the few cases then recorded only B.T 
piran t es had been found m the penpbcial blood. Manv cases of \LT mfcction 
developing haemogtob muna under snnilar circuxnstaixca bare amce been 
described, and in all probability these early cases were examples of double 
faifecUon with M T and B.T psrisues. only the latter apipearhig in the pen- 
pberal blood. 
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ThaNSACTIOS* Of THE RoiiAt. SOCIETY Of 
TaOftCAI. MEDKTTCt AND KfClEItK- 
Vol XXXVII No 2 September 1W3 


SULPHAPITUDINE fN TYPHOm FEVER 

RACHMILEWT^ U-D 


AN© 

K. BRAUN UJ> 

{From tki Midteal DepartmirHt Dmnom B the RoOaekSd’ BedaitaM Uimrmty He^fpttal 
jfirxaalnm) 


Reports jn litcrattire on the effect of the drugs of the sulphonaumde group 
tn typhoid fever tre {cv> Long (1940) reported th*t the treatment of typhoid 
fever wrth snlphanSanude and other drugs of this group was not cffectite. 
The same sortement wma made by Carey (1940) On the other hand Harris 
S t\TfER *nd Thompson (1939) deacribed seven patient* who were treated with 
tlilphanUamide and were fsvourahly influenced Some experiments were 
made on mice which had been moadated ivrth Baalim typkoka They were 
treated with tulphamknude and the results Yrcre very satufactory (Bottle 
et at 1937 Kolmer and Rltle, 1939 ) 

Typhoid fever in Palestine has had for some time a relatively mild course 
not reqmrmg any speeui therapeutic measures. During last year however 
It ha* appeared m a more severe form with a higher mortality than previously 
Finding the need for more active treatment in the more severe cases we began 
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pyridine tratnient. The doratKrn of the disease did not teem to be thortened 
boucver m tint groap. 

Nme othcf cues bad no rigort, but the wu iccompenied bj signs 

of tcvcTc toetemu, high tempertture duIUng of tc mon am^ roefeomm, etc 
Two of ibet^ c**ei had tevere dtarrhoet and inconbncnce of unnc and faeee* 
Ooc of them ms a young man 19 years old. He tvis admitted to the hosphit 
at the bcgnming of the 2nd fie^ of lUness. Has condition ms senoua. He 
had a diffuse roseolar cniptioQ and severe diarrhoea. His temperature rose 
to 41 C Blood culture was poctive for B tyfJtcsv In spite of Urge doses 
of opicrm and hypertonic solutson of sodiom chJonde rntrarvootrsly as arcJI 
as a contmuoirs in traren otts infusion of normal sslrne no imprarcment was 
obtained. On the contrary his condition rras getting norse and the signs 
of tonemis increased. The patient had 20 to 30 stoob a day with complete 
mconuncncdr Attha stagcrjlphapmdine uaa admintatered (This was 10 days 
after hb admisawm to the botpiai ) He «aa given 5 grammes m the first 24 
boon. After thia ha temperature dropped from SB'S* C to 3S S* C. (Chart 3.) 
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The cgra of marlcedly subsided and ha diarrhoea stopped cam 

pletely.. Hhmng the foUommg 7 days the patient was given 3 grammes of 
salphapyndine daily Hia general condition improved, hit fever abo was kept at 
akracrlevcL Sulphapyndme was discontinoed and the pbrient was recote no g 
Qq ^ 43nl day bo had a rcbpae which lasted IS days In thia case, aa m the 
pr-'^ig It ta obvious that the anlpfaapyndme did not shorten the 

penod of pyi r *^ nov was the rebpse prevented, but it had an rmmediate and 
definite effect on the tone manifestations of the dbesse. 
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Another case to lUuatrttc the immediate effect of tulphapyndine on the 
toxaemu in typhoid fe\*er*w*t a boy 13 yeara old, trho was admitted to the 
hospital on the 14th day of his illness. tdmiieion the patient was highly 
toxic restlessness, dullmg of the sensonum headache and nausea were the 
promment fcaturct of the toraenua. The blood culture \v>t negative. The 
temperature ringed between SB'S® and 404 C After 2 dt)t of sulphapyndmc 
treatment (the total amount given was 6 S grammes), the temperature dropped 
to 37 4'* C (Chart 4). Together with the drop m his temperature all the toxic 
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Chaitt 4 


manifeatttioas of the disease disappeared. The treatment was continued for 
7 days more (the total amount gi\ien bang 32-5 grammes) During 
this penod the temperature gradually became normal and the patient made a 
speedy recovery The impression was gained in this particular case that not 
only were the tone manifestauoos fa^'ou^ably affected but also that the duration 
of the disease was shortened by the sulphapyndmc. 

The blood piaurc of all our patients pnor to the adnnnatration of sulpha- 
pyndine showed leucopenia (4 000 to 8,000 leucocytes) Under the inBuence of 
the drug we did not see a further marked decrease in the number of leucocytes 
or granulocytopenia Friedbehc (1941) and other authors made the same 
obsen’ition on patients auffenng pneumonia with leucopenia who were 
treated, nevertheless, successfully with sulphapyndme. It follows, therefore 
that leucopenia is no contra mdication to lulphapyndine therapy The drop m 
leucocytes occasionally observed folbwing its administration depends less on 
the ongmal white cell count than on the indindual response of the 
haematopoietic t}*stcm to the drug 
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SumtABY 

Our obscTTBtion* on eighteen ca*e* tu/fering from typhoid fever tmted 
with tulptupyrldlne lead to the conclusion that the aeptlc and totic features of the 
diaeaae may be favourably affected by this drug The ngora, if pfeaent, atop 
and the tone manlfestaticms of the disease usually disappear although the 
duration of the disease does not seem to be shortened Sulpbapyrldine may 
therefore be considered a valuable aid m combatiag certain phasa in typhoid 
fever , 


acraumcas. ^ 
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TrANSACTIOVS of TIDI ROYAL SOCHTV OF 
TitomcAL Mediove ano Hrorexs, 
Vo{ XXXVII No 2, September 1W3 


PHENOTHIAZTNE IN THE TREATMENT OF HUMAN 
INTESTINAL HELMINTHIC INFESTATIONS 

DV 

MOUNTJOV ELLIOTT ma mj> jiurcpi 


The phannacolog 5 and anuparasiuc action of phenothmme (thiodiphcnyl 
amine) in the human and \ttcrmar 5 field* of helminthology hav"* been recently 
rtvie^red and aumroafued by Davct and Inkie {1942) V haa proved lUelf 
a powerful weapon agamat certain intcatinal parasite* of animals but tu yet no 
careful survey ss to itt potentialities m the hunun subject has been made 
Our limited observauons amongit the native# of West Africa have convinced 
u* that this drug may be as potent a destroyer of hookworm* os any of the 
drugs at present used for thi* purpose We were also impressed by its action 
against Strcngylotda tUrcorahs panuxte# which up to tins have been very 
difficult to deal with m tome parents, KciTUNEN Ekbaum m‘ Canada (1941) 
studied its action agamat threadworms and found it exercised a powetful destruc- 
tive action on these worms 


Toxiaiy and Dosage 

The drug must be given m atnctly controlled dosage especially to children 
as toxic tequelUe have been reported following its use m cMdren Inhibition 
of hakmopoesis haemolysis or hepatitis were recorded (HuBBtE 1941 and 
HuilPHRETS 1942) I have given Ac drug to over seventy adult native* and 
have been impressed by its lack of unpleasant scqucliae as compared with fifty 
control patients to whom santonin, od of chcnop^ium or carbon tetrschlonde 
had been giVcn 

The Amencan standard of dosage was put at 1 -0 gramme per 10 lb of 
body weight. This appeared a safe adult level because I gave the phenothtazine 
m doses usually more than double this standard and had no cases of intolerance 
Oor total adult dosage varied between 20 and 30 grammes and it was spread 
out over a penod of 4 to 5 days. Result* arc very poor if attempts at shock 
therapy arc attempted by giving the total dotage m \ day as is the custom with 
mc»t other aotiparasitic drugs The reason for thus has not yet been explained 
but there i* evidence that phenothianne act* as a usaue toxin only «ftcr it ha* 
been mgested by the parasite and not a# an environmental poison. If this i* the 
cajc. It* action against those parasite* who denve their nutnuon by tuc^Ling 
lymph and blood from the mtestinal muoisa, can only be brought about by 
the minute quanUtie* of the tirug absorbed mto the blood stream. 
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MetMod Aimaasintwfu 

The drug n put up m 1 grxmme tablets and ^ras given to our patients^ m 
three equally divided daily doses after meals, tivo tablets three tunes a day 
after meals for 4 to 5 days. It ts nnporiant to give the large tablets crushed up 
otherwise they may be pused imebanged m the stools. The diet during the 
period of treatment thcpuld not be too heavy 

AsSESKiHXT OF^CUHS 

Owing to shortage of laboratory staff sre were unable to rraVt- ort or 
worm coimta on umt bulk weight of faccca but used tunple cover gUia pr epara 
trans instead. If two vuccessive prcpwationa failed to thow any ova, the pa lent 
waa considered cured. The first esaminanooa were not made until at least a 
week had elapsed since the cotDpleOoti of treatment. 


Renltt 


On the basts of tbe above aasettmeiit, the followuig uifectwaa were cxxo 
udmd cured by tbe admimstranon of pbenothtaxme;. 


Paraefe. 

Ajuylartoma ditoiauU 
Stmgyiaia ttmarcEs 
Xtcxim htmhncoidm 
Tcmta tofiMata 
Trufnmt tneJatTm 
EifUtmoAa katxUjrttca 


ATaaa^ Trt*t*d. 

ae 

8 

15 

8 

8 

9 


Namber Cwrtd, 
26 
5 
9 

4 

5 

6 


SamiaiT 

Phenothminc appcsii to be weD tfdcrated by the adult native if grren 
m accordance with the Amcncan standard of dosage. This prclimirttiy investi 
gition suggests tfastphenothiaxme has an aotiparasmc action against .i4 duodenaU 

and other common mtestmal parantei A further detailed rbnie«l mresdgttion 
into ita potcnualiues might yield much valuable mformatiotL 


D*lTTT D O ft iKJoa. J R ^L Vrt BmU II f81 R. 7 

KosaLl, D (1941) Laaat, I 600 
HmtraaETS, D R (l«il2) IhJ I » 

Kuitoxiw-Ediuim (1941) Com^ HUMJ It 3fi3, 
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CORBESPONDETfCE 


PARAGONIMUSIS 

To the Editor Transactiovs of the Royal Soaety of Tropical Mediant and 
Hygiene 
8m, 

The ca w reported in a recent number of these Transacttovs* has notv 
been re-exanuned, with the following result — 

Preteni Syaiptamology — The man now states he feels very much better 
The in the ear has almost disappeared and there is no tendency to faD 
over to the nght side Although he s^ complains of impaired hearing on the 
side of the cyst the attacks of cloudiness and dimness of vision have ceased. 
When pressure over the operation area is exerted it produces complete deaf- 
ness and cloudiness of visioa which clears m about 80 seconds after the pressure 
IS discontinued. 

These are his symptoms at present 

Bxamsnation — The right homon}'mous hcmianopia has almost complctelj 
diuppeared and the contraction of the fields of \Tsion of the nght eye has so 
improved that no abnormality could be foimd with the sunplc means at m> 
disposal. Pupil reflexes and cranial neiwes are normal with the exception of 
the 8th, iihilc even this has improved 

I could find no hypotomi of the left arm and leg but the reflexea of the 
left arm were still sbghtl) depressed. The left knee jerk could be elicited 
inthout reinforcement but was suU considerably depress^ 

There were no other abnormalibes, 

■^ou will sec, therefore that his condition has very greatl) improved with- 
out any special treatment amcc the removal of the cj-st Can it be that we haix 
drained an mtracrsntal cyst udiich had communication to the neck ? I feel 
this IS the nght diagnosis though there is inauflSaent evidence to make it 
dogmatically 

I am, etc., 

G R. Yarwood 

Captain Rj\.M C 

•\AJiwoot).G R. & EiAm B G T (1943) Jtorsfomwo cyit m a Wot African 
naure Tmu i? Sec Mtd Hyt 88 347 
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DIAGNOSIS OF PERNICIOUS MALARIA. 

To Uu Edii^ TEAKSAcncca th* Reytd Socisij of Troptcal 
Bjjuiu. 

Sot, 

I hire rad with mterett Lieut. Colonel D Kfwtth Lixdht ■ letter 
m your list mue of the TiiAN8Acno*<i • recording toroe vilutble guidince 
notes on pcmiaotts milini in cooncctioo with i specified community m s 
pjrtimtaHy milinoul place, it i specific penod. 

Although not so dumed by the ttnhor th»c notes sit rslid for sny place 
nbere P falaparmn mfecuon ts endemic since it b s well known &ct that 
snhter tiin malant u most protean in its clinical muufestxtians, may simulste 
a boat of other sod even fool the surgeon into performing tn sppendi 

cectoray for symptoms n hich qmnmc would ha\ c cured. This b corrohorsted 
by hu own statement Do not repeat my mistake of forgetting malani and 
ckwig an unnecessary trephine 

It cannot be too strongly impressed upon newcomers into tropical medKane 
that sobtertian ms lam should always be the first conditioo to be excluded 
m all cases of collapse, cerebral irritation, coma, severe abdominal e ns ea, par 
ocubriy gsstn>mte*tinnl tymptoma (vecuting hiccough, chetenic dianhM) 
haanorrhagic manifestatioos, haemogtoblnuna, and indeed fe\er m general 
since a of ample sobtertian mabna la Hable to detdop penudoua symptoms 
suddenly 

Wh^ he u quite right sboot negative blood shdes having probably sent 
many to tbe graie I most question his statement that tfu wucroKope hat halt 
pUct a On iluignam of permtewta malarta except perhaps only in cases of black 
mter feier m which, owmg to the sodden rttensive haemolysis, porssites are 
largely destroyed Fortunately tbe diagnosis of blackwster fever hardly requires 
the rojcrciecope 

In an other forms of subtertian malana. boiro er it b agreed that pernicious 
symptoms ire Isrgcly due to blockage of nsceriJ capiillancs bv the growing 
trophozoites of P falciparum which, from about the 8th hour after hatching 
and circubtmg tend to stick to tbe walb of nsceral capiUaries and to one another 
— hence thor disappearance from the penpheraj circulation and absence in 
films of tbe penpheral blood But, surely there ts nothing to prevent their 
bemg demonstrated by the microscope m filma of vtsccrsl blood obtained by 
either sternal or liver puncture TTua u a simple and sure method of absolute 
diagnoKs tthich should be avaibble and piactised in all areas where subtertun 
malana is endcime, since s diagnosa can be establabed within half an hour 

If ptrairtes sre absent in films of the penpheral blood and tbo In those 
of sternal marrow or blood from the liver subtertian malana r<ri safely be 
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ocdudci On the other hand, owing to the fact, which Colonel toosaT 
huDKlf poino out, that P fdctpmwn a often the underfvtag ause of inch 
pemiaona .rmptomi eien when wme other dneaie co^a fflnu of Ke^ 
marrow will never ftH to teieal la ptoence. Intravenous qtnnine wffl then 
be a logical and justified procedure. Otherwise the practice he advocates 
ahoold be reserved onlv for occasions on which means of saentiSe dngnosis 


are not avaibble 


I am, ctcu 

L. C D HFTtMtrnt, 


Pathologvi Royid Inftnruay SfuffiHd 


Mfdtcvt Malanalogvif Fans 


“ FOOD YEAST 

To tkx Editor TttANSAcno'cs of ike Ranial Society of Tropical J/fi£crts emi 

Hrptrte 

Sra. 

Some recent ttatcmcnts appearing m the Press m. referwice to TorxLz 
— the near food ” Ttast — give nsc to some coocem,. wiJs. regard to na 
projected nse os food m the tropics 

Tcnda utlhx cs not new thoogfa methods fbr .dptovcrgr ms stram and 
pnjdnctmn are new T tlcg attr orfier tease, tC3 pnmarv value tnust Ee ryhef 
m tile thentpeoac field of medTane than ra. ns dfrect use as feed, ta 

spite of Its apparent impro ved, palacatnlkv odenr, fl p p g a. Ta_«cf jrrd tms^tlirv 
this does not qtialifv its cse as fiaod m nrv real tense of the trr m - V7B£e it 
mav prove of added value as a cempetarv expedient m enne of fTTnmf or acote 
distress and, say as a re-enforong agenr fijr some n.-mml &ict 3 ta& tc would 
be a senoos cnisralte — as weS as mratending' — co ic a sufascrute or aher* 

native to protem-bearmg curtnral foods, os par- of anv long-tcnm. food poEirv 
Some fuggestiflag co this end, almost rerotrrticmarr ni have m the P*ts5 

been, put forward for tropical peopfcs, espeaallT chjose of the West rndtea. 
This IS not foif to the deeper pnnoples w forh are tavotved. 

The wnier who used some £0_ cwc. of dned brewer's veaat tit a varc m 
West Afoici m 1937-38, and m. the comparairvelv short period of S tncntfia, 
envesnsatmg a B dt’hQencv state there, weB renaetabem iwtrrrTg fmnaeif 

was be doing anv real justice to nucntioii bv such, btrge irm ffl f'n-m for;, 

though dfectmg a temporary cure, it was act ceaujvmg the rirma*. There a 
chia vTtal dii5s«ice hetwesn. oire of a diaeace and ta prevrsmon. und great 
care a regrnred m. treanng x co nd i co tt. than the caelf is nertfier mrinLarf 

nor left m afaevancc. 

Again, ct has to be remeiabcfKi for mest tropical cnttniraES, grtisa: cvidcice 
of other deficecev diseases, such, as vuamin A, senrw 
etc., mav cqtiallv axmac. Ev aaalagv rhi-gi, are rhrv^ tn be 
with bv issuing vitamin A conrennroa. a.^cbu: aad. em. ' T' ‘ 
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be no Jett i logJcil •equeoce to that already projected for Tornla vtilu and the 
B defideocy etatca. 

The whole pnnaple of applying eynthetic remedies or concentrates as 
aubstkuaon factors for natural foods u wrong Tormla wtihs should only be 
used — m its relation to food — as an extra, preferably In troptcal countnea, at 
a silent ertra, without daturbing the ordiiury food or bibhs of the people. 
If the Wcft Indies arc short of protein as we know they are ihcir needs arc 
m leas pressing In derelopmcot of natural protein foods, milk, meat, eggs, fish, 
etc especiilJy milk. 

And m the tropics it has to be realised that emi as an “ ertra much 
of the malnutntional clats will to benefit. For Instance one suggestion 
'nhich at first sight finds reasonable sopport snd appears practical enough — 
that of re-enforcing wheat fiour — fads to observe that one of the moat pressing 
needs of the West Indies, particularly in the malnutrition dstses, is that of 
wheat floor itself Even in schoob and public madtubons where tupemsion 
can be controlled, tivd this means could be helpful great care would be required 
that not only was there ru disturbance of customary habit by this provision as 
an extra only but also in propagindiog its use to ensure that thu did not offset 
the proper teaching of notnoon In r^atton to natursil foods or detract from 
trauung m prodoedoo of food. 

Aether cuggeaton pot forward was that this yeast could be mixed with 
soups TlMse fanulitf with tropical peoplea know the ordinary folk are not only 
extremely conaenadve m their methods of p reparation and use of foods but 
g e n er ally speaking, are totally unaware of t^ rektionahip of the 'ntaadns to 
food nor will they change these food habits readily to suit the instructions of 
Lsboratory findings A good example of this has be» shown in ZsnTihsr Fjst 
Afnes, in the reUtire refusal of the ordinary people to replace their staple 
coconut oil, defioeot m vrtamm A, with red palm od, nch in vitamin A, even 
though the latter wu offered free in some locahbea. By contrast, had ghee been 
offered free, it would have been accepted eagerly because hero no affront 
was possible to thar food tastes. 

In short there a no short cut in the tropica, any more thin anywhere else, 
to ensure better nutritloo this can only be achieved od the came pnnaplea 
as evidenced for other countries. 

Used m Its proper perspective, and pnmanly of course, medlcmslly 
Tanda uJiMj mar have great vidue. Undoubtedly h wID prove of great use in 
animal and poultry feedmg But it does not offer any form of subsUCute or 
ahemative to human protem needs as food for ordinary people, nor should It 
delsy in sny way the devdopment and prodoction of natural foodstuffs, as h 
very properly if stflJ mcompletely envisaged, by the StockdaJe Report for 
greatly mereased mixed and dairy farming fish production and so fftrih 
I am, etc., 

D FmoBiALD Moon. 

FtwH ■> Ont Irnns Sr H K Om Us 
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OF TROPICAL DISEASE 

dr 

Sia H- HAROLD SCOTT kjcmxi yiM f (cc p rjt u:. 


Officers and Fellows of the Soae^ — As you arc all aware I iure not for 
/ many years been personally engaged m tropical medical research, except 
hjston^Uy My predecessors trere so engird and ttrui were able to entertain 
you mth detail^ account! of their personal tvo/k, nerr trork, at all events 
work the results of which were new to their audience of new research mto 
abstruse chemistry of new theonca as to the causation of old diseases new 
forms of treatment and the like To ray great regret and, I fear your 
disappointment, I am not able to do fhi« I cannot regale you with such 
interesting thmgs as one more theory oa the aetiology of sprue, or the use 
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be no a k)g!ca] •equence to that already projected for Torula MtUu and the 
B defioeficy tmca. 

The whole prmaple of applying ayntbcdc remedies or concentrates as 
snbstituoon factors for natural fooda is wrong Torula wtihs ahonld only be 
used — m ita relatioa to food — as an extra, preferably In tropKal coontnes, as 
a adent ertia, without (Esturbing the ordinary food or habiu of the people. 
If the West Indies are abort of protein, as we know they are, their ne^ are 
DO less prettmg In dcrelopcncnt rf natural prottio foods, milk, meat, egga, fish, 
etc. cs p eoally milk. 

And m the tropics it has to be realised that cren as an ertra " much 
of the mahiutntKmil wHl fall to benefit. For instance, one suggestion 
which at first sight finds reasonable copport and appears practical eoough — 
that of rc-enforang wheat flour — ^Os to observe that one of the moat pressing 
needs of the West Indies, particularly m the malnutrition daises, b that of 
wheat flour itself. Even m schoob and pubbe institutions where tupemskm 
can be c u n t rolltd, and this means could be helpful great care would be required 
that not only was there no disturbance of c u s to maiv habit by this provision as 
an extra only but sbo m propaganding its use to ensure that this did not offset 
the proper teaching of ootntMn to rdxtioQ to natuuaJ foods, or detract from 
tnuung in producoon of food. 

Another foggetdon pm forward was that thb yeast coold be mrted with 
soups Those ftmillar with tropical peoples know the ordmiry folk are not only 
eru e nid y conservative m tberr methods of preparation and oae of foods but, 
generally speaking, are totaUr nuiwtre of the reUdonihip of the vitamins to 
food nor will they change these food babtts readily to suit the instructions of 
Isboratory findingi A good example of thb has been shown m 22anzibar East 
Africa, in the relative refusal of the ordinary people to replace their staple 
coconut otl, defiaeot in vitamin A, with red palm dl, nch in vitamin A, even 
though the latter was offered free in some locatoet. By contrast, had ghee been 
offered free, it wwild have been accepted eagerly becaoie here no affront 
was passible to their food tastes. 

In short, there ts no short cut m the tropics, any more than an 3 rwbere 
to ensure better nutrition tha can only be achie^ on the pnnaples 
as evideoccd for other countnes 

Uted in Its proper penpcctiTc, and pnmarily of coarse, medicinally 
TonJa wi3u may have great value. Undoubtedly it will prove of great use m 
ammal and poultry feedmg But tt does not offer any form of auhstitnte or 
alternanve to human protein needs as food for ordinary people, nor should it 
deby in any way the dereJopment and prodocticra of natural fooditufib, as u 
very properly if soB incompletely envisaged, by the StodkdaJe Report for 
greatly increased mixed and dairy fanning fish production and so forth. 

I am, etc.. 


D Fmczaain hlooit 
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might have to be nided to obtain the number wanted, many of the native* 
would die from mjury atafration and diieaie m the jungic. Those captured 
would be chained to prei’ent thar escape, with alavc forks round their necks, 
hands fastened behind their back* and attached b) a cord to the master’s waist 
and sometimes gagged by a wooden snaffle. The heavy mortahty among them 
on thar journey to the coast was evidenced by the skeletons, 8la\“e-clogs and 
forks strewn along the way Underfeeding, o\Trworiung exhaustion disease 
and cruelty might lose one third of the total Much of the hardship was due 
to natural attempts st e*capc Lo\ttt CAiiniON observed at one time a gang 
of fifty-two women ued together m three lot* some had children m their 
arms, other* were far advanced in pregnancy all were laden and covered with 
weals, and scan — sheer wanton cruelty 

\ct a further loss, perhaps as much as another third might occur at the 
barracoons where the slaves o'ere collected on the beach before transportatioru 
Here, too the fatality would be high owing to msuffiaent food, overcrowding 
dysentery and fever* for the) were kept in irons and roped m fours, legs 
fettered, chain* round their necks. The middle passage, as the joumei 
from Afnca to the New World was called, might be fairly easy but in many 
f cases entailed much suffering The food was usually good and if the weather 
was fair they might come on deck for air and exerase, perhaps a hose bath 
the exercise consulting of danong to a drum. All thu was arranged not 
prunarily for the benefit of the negro, but because sickness and mortality among 
them would reduce the owner s profit On a bad ship and later when 
the trade was being made iliegal all slave-ships were bad ships conditions 
must have been truly fnghifuL If one cargo m three got through the adventure 
paid so overcrowding was disregarded. In the bold were stored pfovisioni, 
powder rum and so forth m the tween decks the slaves were stowed m 
himdreds the men forward shackled at the start of the voyage, the women 
and children aft, unchained. They would be thrust in tiU they were packed 
actually in contact and might stay there, if the weather was bad, for manj 
days together Some would die and the living and the dead would he chamed 
together m the daik, and hunger thirst, misery and disease in particultr 
dysentery might, on a bad ixiyage, bD off 70 per cenL the average mortahty 
on a favourable i oyigc was H to 12 per cent. Stone* have been told of wbere 
the packing was so close that some would have to sit between the leg* of other* 
and the boarding above them so low — they might be in two tiers — that even 
sitting upnght was not possible, and on arrival every concavable distortion 
might be observed, as a result of the long cramped posture If lymg down 
each adult was allotted a space of 5 feet 6 mche* long 16 mchea wide and 
24 occasionally 26 mche* between the tiers. 

Woe betide any who fell sick I According to the terms of insurance, if a 
death occurred on board the loss had to be borne bj the owner whereas jet- 
tuonmg ahve came under the head of sacrifice of cargo and insurance 
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TTU paid *o tboae •crioiuly iH might be thrown orerWanL After the trade 
bcoune iDegtl t *!*\*er when choed would jettmm her Imng cargo to delay 
the pomier or cart the alave* maraded into the »ea to prevent thnr being 
rcactied to give evidence agaiort tbnr captora. 

I win not harT t m your fedinga with more of tbcae groeacme dettila I 
have menaoned wane »o that you may onderttand the potentiahtiea for trana- 
fercncc of infection from Africa to the Kew ^^ori(l The 6Ith and atench 
of the Tctaela on ica clu ng -port were aometunea auch that no one could be got 
to dean them and they had to be abaiuloned Most of the slaves on amral 
were very emacuted, often deformed from loiiictrd poatttre, half blind from 
the dark and from ophthalmu and, posnbly oochocejoius and months might 
elapse before they were fit for safr 

I bare said enough concenimg the slave-trade as a trade and commercial 
acdertakmg to some a nmtanoe stoir and modern minds would be inclined 
to regard fuch an appaUmg mstsoct of man a inhumanity to man as mamly 
if not entirely romance had we oat read and beard and did we not know of 
equally nay even okut, appalling tystematic and suttaincd mhumsnity lb the 

4 years on the part of s naaon wtneb considered itself aniuced. 

Obviously the s(ai« trade cod coadruona under winch tt flouruhed afforded 
potentuhties for the spread of diseate and tbu afternoon I wnuld hie to comfdeT 
aocne of them. 

The study is a faaaoaung one, for we are often too ready to assuine that 
becatue a dsesse ts. or aaa. ootmoon to West Africa and was recorded for the 
first time to the New UoHd in the seventeenth and eghteenth centnnea, there 
fore the Litter was infected by importaaon from the fomtx — i very ftflaaona 
Itoc of argoreent The problem ts Cssanatmg and, if 1 ma) be pardoned the 
caHiasm, intngumg, and I hope the instanrcs we ale for con- 
uderanoa this efrernoon mU arouse tout interest and at the same time f ^<‘ 
TOUT minds and thoughts away for a brief penod from the irksome tubs of 
jtnmne practice into the reahns of medical romance;. 

kaxow FtvDL 

Let us start arth yellow feser the place of ongin of which has been the 
subject of much diacussioa, some people refying on iustoncai reornis 
the weighing of possbihtief and probsbilitiea, otberi on bioJogicaJ argumetm. 

HmonosUy the value of the evidence of Amencan ongm must depend 
very lai gdy cm the rwsning of terms used and the acccracy of translsnoo of 
anoent records e may dumw, as unworthy of serious dtscussion. thf view 
of Acnerrts that its ongm was Asunc, for he based his rtew on the Martinique 
ootbteik of 168S-0O when the Onflammt brought the mfecnon, la wteUabt it 
£tcst, oc to give It Its more scientific but equally misleading f>*TT>i»^ tyfkMs 
aoMsmetique pxtnie jaaat on ita voyage from Bangkok, dtaregarding the fret 
that the ship, blown out of its emme. called at a poet m Brazil where ytlkrw 
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fever was raging before cortung on to Martimque Agcosttn affirm* also 
that Smyrna was *n original focti* because remittent feiriB of antiquity dei-as- 
tated the Grecian Archipelago and the shores of Asia Minor 

The chief supporter* of the American origin are Fixiay (Carlos Fho-at, 
not onr famous G M Fotolay who has done so much recently in eluadation 
of yellow fever problem*) Caizercoes Kermorgant, Jorge, and Robert 
Botce. Hirsch and Chabert I regard as ncatrals Let us take the pro- 
Amcnca new fir»L The reasons given arc these — 

1 After the battle of Vega Real m March, 1494 a senous outbreak 
of disease took place among CoLUSfBCS a men, with loss of one third of 
them. 

Fiklat by a proves* of exclusion, maintains that this was jellow fever 
because other diseasea mth high roortalit) — typhus, plague, iraallpox and 
cholera — were known to Europeans and would have been recogmaed br 
COLUltBUS 

2, Isew colonic* established by tumvora of the San Doramgo 
epidemic of 1493 (who consequently, would be, say they, immunized), 
namely Porto Rico and Jamaica in 1509 and Cuba in 1511, did not suffer 
any loss. 

3 The term xehk, a name given to a Mexican disease m pre- 
Columbia day*, means voouting of blood and i* translated after 
1648 a* bla^ vomit, and an old Mayan manusenpt, say* a translation 
of the seventeenth century contain* a medicine for \efcik, with black 
blood like an infuaion of soot Cocolstcth it another Mexican disease, 
or an altemaure name for the tame disease and, t* referred to before the 
coming of European* 

4 The coup dt bane epidemic m Guadeloupe in 1635 is regarded by 
Finiat and by B&enger F&ArrD a* yellow fever 

5 Expedition* to tropical America often suffered a high mortality 

6 Navigator* make no mention of any disease Kkc vellow fever on 
the West Coast of Africa pnor to the discovery of Amenca. Accounts 
begm to be suspiaous m the middle of the futeenth century and become 
more certain m the seventeenth. 

7 Commutucation between Europe and West Afnca was fairly 

frequent m the lorteenth and •cvcntecnih centunea, and the if 

It had existed in Afnca, would have often been imported into Europe. 

8. The slavT-tradc was not well established till the screnteenth 
century whereas, say Fiklat and B^renoer FfeiAtm yellow fever has 
been shown as ensung m America ever since the fifteenth tad sixteenth 
cen tunes. 

Before we go more dccplj into the question let us clear the ground of some 
of these dicta, may we call them, for they arc httle more ? The pnmc difficulty 
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is titft descnpoons of dl*e*fe to the orly daj* were by Ijytoeo, the syroptomi 
irc not de»rly portrtyed, &Ue ouies »re alleged and bcDercd withotrt mvcatig* 
don and we hare, therefore, to xeJy Urjely on epidenuofogicU fteton and 
— moitaTity dxmatic coodittoos, acchmatixadon, etc. 

The first of these reasons, the outbreak among Colojjbub $ men after 
\ega Real, we hare already dealt with. The second, the eatibhshment of 
new colonies by aumvors of the Sao I>ommgo epidemic without loas by du 
ease, has Gttle w eight. The abaence of the disease is juat as likely to ha\c been 
due to non-introdnction of infection as to the infection being present and the 
people iannune. hert, the terms eotoA/a/A and xeAit, espeoaHy the latter as 
meaning “ black I omrt. This name was gnen in 1&48 to an outbreak which 
occurred m Mcnco at the end of the fiftmtb century i at least 150 years 
earficr \ckjk, it is true, means “ %*omrting of blood.” The disease caDed 
fy tJkf tnaaiator lelok wsa knoini lo the country certainly before the Spanish 
cootpieat, but lo ray behef the translator read back, as rt were, his then present 
news into a past outbreak which the true hurts haitDy warranted. Records at 
the ome of the epidemic called rt aujw etmtT, and cnnJl meant not ronuting 
of blood (aeJbk^ but death from pustules,'’ and, therefore, almost certamly 
sraaUpox and, if there was bleeding then baeffionbagic smaDpccc, and thir 
elaim that It was yeliow ferer peters out CoircJi/~/b vets a much vaguer term 
rt was used for smsDpox m 1520 and 1S3S, for measles in 1551 for typhus in 
I5S8, 1545 1575 and 1595 and eren for deaths from ficrame in 1558. 

To pan slate rt therefort, as spplymg to jellow fevrr u no proof whaterer 
that the diseise was of that oatune. Fourthly the reap dt harrr outbreak m 
Guadefoope in 1635. That this was yellow fever has been based solely on 
the opinion of 0U Tektrz, an hotortan and a Roman Catholic pneat. The 
term means a blow with a stick, or the pain due to a cuxigcUing. and nobody 
now I behevT regards rt as banng b«n jcDow ferer The mortality was 
low I suggest It was an outbreak of deogoc. Fifthly that expeditions to 
tropical Ammca often suffered a high mortality u an argument too rigue to 
can for tenons refutation from the 3 ^ow ferer point of new the cause might 
equally well be malaria, or typhus, or dysentery to name but a few Frm-tT a 
smfa reason, that oangators make no mention of any like yellow fever 

on the West Coast of Africa pnor to the disc over y of Amenca and i^i- accounta 
bepn to be suspiaous in the smeentb and serenteenih centunes, I will apeak 
of in a oramte or tw a Hu penulumate reasoo, that if yellow fever had existed 
in Africa m these two cenrunes, seeing that comnnmicaQon occurred between 
that ecromry and Europe, why was not the disease imported into Eoropc u 
viay weak, and u rather on the hnet of Cera CttUtLa 11 s conundrum about 
the weight of a fish m and out of a bu^et of water For the answer is ih*t 
htttory shows that it tcaj so imported, to Gibraltar and Cadi*, for eaaanplc, 
though scuaty or absence of rectors limited its spread. Lastly that the slave 
trade was not well cstahbthed till the serenteenth century whereas yellow fever 
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enttcd in Amenca in that and the preceding This is an easy one lo answer 
In the first place the slave-trade was bnsk m the sixteenth century m the 
second the statement la a direct petUto pnnapo 

A word on two on his biological arguments. He avers that the mild- 
ness of the disease among negroes is not due to acquired immunization but is 
a racial characteristic, a degree of natural immunity This tgam is rather 
bcggmg the question, but there seems to be some truth in it. The pure negro 
docs seem to be less susceptible than mulattos, quadroons and octoroons, 
though others hai-e observed that natitet who travel to Europe, not having 
had disease, are equally susceptible with the whites on returning to a yellow 
fever country, and negroes m non yellow fever districts are as susceptible as 
non i mm une Europeans, as shown in the Barbados and St. Kitts outbreaks of 
1646 On the other hand, Etsacuirm noted in the middle of last centurj 
that the Chinese settled at Lima were, like the nab\e negroes, almost exempt 
from the disease 

CAnEROtTES uTiting m 1817 bases his opinion that the disease was origin- 
ally Amcncan on the statements of the Philadelphia College of Medicine as 
to the dose rcUtionship between yellow fcier and bflious remittent fever now 
known to be erroneous. According to this, he affirms — 

1 "V cllow fever la merely the bilious remittent fever of wa r m countnes 
m a severe form and tnset, Uke it, from putrefaction. 

2. kellow fever and bOious fever are nfe m the same months and 
subside at the tame times of abundant ram and cold weather 

3 The) are of the same nature and differ only in degree, and one may 
pais mto the other kcUow fever by use of purgatives,' he says "may 
become ordinary bihous fever and by use of unsuitable tonics or dinar y 
bilious fever may assume all the symptoms of malignant yellow fever 

4 They are equally contagioua ■under similar atmosphenc concur- 
rences 

5 Since 1793 (the date of the famous Philadelphia outbreak) the 
constitution of the air has imparted an inflammatory character to afl the 
prevailing diseases 

6 k ellow fever is due to local causes such as putrescence from 
streets, etc. and to vessels loaded with vegetables m a decaying state. 

7 If It be said that cases occur m persons who have not been exposed 
to imported contagion we can only reply that miasmatic contagion is v er y 
subtle and similar inexphcable cases occur for example, in smallpox. 
Chabert though he wrote much, contributes little, alluding to the con- 
fusion that there was between yellcw fever and typhus, putnd fever continued 
ataxic fever intcniuttent and remittent bilious fever, abscess of the hver (he 
quotes Professor Tomsiasini m support of this) primary phlegmasia of the 
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ftomach ^ the word* of ProfcMor GnuKOD. who bdd that aporadlc yeHorr 
ferer wu e»*«itul for ccdimatuattoa) and acurry (on the tixthorrty of Dr 
DJXiWj) He hutttelf mate* the not rerr tBcfol «J 55 e»tKin that yelkm fcrer 
B doe to “ gwmaty and phlofo*!*. 

At one time, autborrtie* on ycDow ferer ctatcs TL Joaci m hi* mono- 
graph, would call the diteaae AmCTcan typhoa, tccepang the American ongin 
u a truam, tainting they tohed the problem by thii# tutting the Gordian 
knot. Other point* winch Joacr adduce* arc that the deacrlption by I-ofez 
DE CocOLWTO) of the Tucatin outbreak of 104S i* a cicar-cut pjcture of jreDcrtr 
fever (but there u no mention of ictcni*) and that the fim deacnption by a 
medical mentummg jaundice and black ro mi t, n that of the Portnfoeae 
Femuha Dt Ron on the Pemambneo outbreak of I6S5-03. Joac* afBmi* — 
but I can find no endence to verify it — that the negro in America U almo« 
immune, arberea* in Africa he u readdr attacked, and he goe* on to aay tiut 
one molt reject the idea that unmumty *fTutfig the ncgroca i* acquired all 
endence goe* to *bow- that rt I* a rvctal gift, a narujal immunity 

KzuioatUNT ftate* ca te g onca ffy clearfy taking n a* catabhabed and india- 
putable, “ the diaeaac onguuted to the Golf of Mcocn, where h wa* hx>wn 
ainee the dBCorery of tbe Nor World. >.cxt. it made it* appeannee m the 
AntiSe*. the eajtem and wettem coots of North and Zenith Ain^ca, and hnallr 
the West Coast of Afctca and, at tames, in Europe.'' 

Lastly Sir Rcstar Botce, in his three chief uorts — it/hte Ferrr and tU 
PrttaUKM J/w 7 »t 0 or Mom ? and ife«AA ProgTm in iAe JVht /asSer— state*, 
m the first, a* if rt wen* a »ctt]ed fact, that yellow frrer wa* pnmanly a New 
World dtsease and be repeat* ft m the others- Norvhrrc doe* be attempt to 
(fiscoas the question. The opemng word* of In* book on jwilotr fever grre 
hi* new quit* dearly The ftajmeoiary hutoncal evidence which we possess 
tend* to show that yeHorr fever entted among the xi au re races of Central 
America when the Spaniard* amved. It t« stated to have bean ko o s T i to the 
anoent MexKan*. It was found tn Columbon tone* amongst the peoples 
inhibiting the New ^orld Ceorunc* aficrward* evidence pomt* to a tarmljr 
endenuc foothold on the West Co*»t of kfhea.** He *eetns to regard it as an 
endemic di«<ra«c in Tarroui places from the beginning Thu*, kellow fever 
was one of the cstabhihed indigenout discasca nhen tbe coiIt erplorer* ^mred 
(in Central America) from Europe (page 4). “ In Bnbih Honduras jcllow 
fever waa no doubt endenrtc m the earir part of the te v enteentfa ceotuiy at tbe 
time of rt* aet tl emeot ai 1630 (paged) “ H e caa, I think, come to no other 
conclunon than that yellow fever was endemic in these [\\ e»t Indian] island* 
at the tunc of then- ini-asion by the Latin races m the smeenth and •eventeenth 
centuncs,'* tod be meoticms Cq£s ]62(k Guadeloupe 1635 St. Kitts 164S, 
Barbado* 1619 and *o on, but, strangely enough, he says (page 15) In the 
case of Barbsdo*, the fever attacked the colourrd and black population with 
more frequency thin tbe white therefore, surely a mew d*****^. or a* Bores 



a. HAROLD 0COTT 


177 


put* It, ‘ cndenual fever hid long ceased to cxiit, without offering any evidence 
that It had been present there before Again apeabng of Grenada \el!cm 
fever is said to haie been mtfoduced m 1793 from Wc»t Afnca and, in conse- 
quence was called Bulam fe\er It ccrtmiily could ha\e re*da> been intro- 
duced but m all probabiht) the fe\cr was naturally cndetnic to this as to 
other islands of the group This is mere conjecture unless some evidence is 
adduced m support. One last quotation from this worl On page dS Boyce 
states that whether yellow fever was first endemic m the West Indie* or m 
Central and Southern Amcnca the conclusion i* that it was endenue in both. 
Also vcUow fever was m all probability a disease endenucal to the nsuve 
race* of the coast [of West Africa] Botce perhaps bnngi one point ts evi- 
dence, but It IS of little worth In Afosqinto or Man ? he wntes There i* 
cverj' reason for supposing that yellow fever is one of the very old disease* of 
mankind in the New orld. It is stated that it was known to the Artec* under 
the name wiotlasdhvatl But, aay* Hirsch who had gone into the quesuon, 
there IS no reason for identifying with yellow fever the Mexican pestilence 
under the colloquial name of mat l s r abuatl for it was prevalent 
slniost exclusively among the native* of the country and it affected only the 
mtenor and the tableland of Mexico sparing the coast regions. It can 

hardlv be doubted that it was typho* 

The evidence in favour of the Afncan ongin or more correctly the source 
whence other parts of the globe bccarac infected has fewer supporter* but, it 
appears to me they have the greater weight of evidence {If I ma} apply u 
Latimsm I would say that those m favour of the American ongm arc muUi 
and theur evidence multa non multum whereas the pro-Afnean evidence may 
be spoken of as mullum though the advocates of it arc non multi ) This 
evidence may be ranged under two num heads (1) Epidemiological including 
historical and (2) Biological or cntomologicaL Let us take it m that order 
It 1 * generally acknowledged that the first intelligible account of undoubted 
yellow fever was that of Fray Diego LoPEZ de Cocolludo describing case* 
m \ucatin in 1649 and the first detailed aa»unt of an epidemic m the New 
^^orid that of the Fever of Olinda, a seaport of northern Branl, m 1685-86 
whereas the first to desenbe the disease in West Afnc* was Schotte who in 
17S0 gave an account of the 1778 outbreak at Sl Louis Senegal It is not easy 
to say now what was the nature of the cariicr epidemics in the New World 
for they were recorded briefly by military or other con medical men who 
merely noted them as interfering with their expeditions of conquest They 
used vague terms such as una pest* vna fiehre ptsitUncud el coniagto la eptdemia 
and the like occasionally one more specific, la madorta meaning lethargy or 
stupor more likely to have been cerebral malana or cntenc fev er than yellow 
fever 

Record* of time* before the Spamth Conquest in 1519 the Nahuat! record* 
during the Conquest and for half a centurv after it and those of later Spanuh 
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hUlofufu de»cnbe runhing which »eeni» to me to re»«nble jtlJow freer tad 
the menboned by Coujubd* e* occurring in 1493 wu tlmort certunJy 

niiUru It iD event* rt ww not yellow fever Further the outbrak* which 
these record* do mention t5cnbed to f*mine and cold and occnrred m the 
titrra friA, the cold country where yeDow fever if mtrodaced, would not be 
likely to iprca d Moreover n ^ u can be made out the lymptonu were not 
those of yellow fever That of 1520 known et toktcm^nMtiMth, w*» »o •cnou* 
m the aty of Mexico thst Cosrn abandoned the place. The word mean* 
** hjmng pmtnleo, and wa* almost certainly amallpot, a* w»* thit of 1S3S. 
The fiirfhnwk of 1531 «ent by the name targmptiin t measles, aUo very fatal 
a* It uaually i* when first introduced mto a country tg East Africa in the 
1830 a, as recorded by LrvrworTO>nt, and In Fiji m 1874-75 when 40 000 died 
of It In 1W3 1563 and 1596 lery severe ontbrtak* occurred with high fatality 
bm the *ymptonjs differed much from those charocterutic of yellow fever 
Why they have been taken for granted a* ycDow fever I cannot Imagine The 
moat strikmg symptoms were fever and proftise haemorrhage from mouth, 
note and anus. In Meoco aKme 800,000 are said to have penshed. m Tlaxala 
150 000 one outbreak wot prolonged during the cold aesoon — itself a fact 
mihtating tgatost rti bemg j^ow fever To&QinuitkA estunated the total 
deaths tt 2.000000 and he called h to&ardiiZa a sf>otxed frm of the typhus 
group It nos also koown as obztAoh'oroiigvi or blue^greto fever It may 
have been haemorriugic amillpoT, typhus, or loo*e>bome relipmng fever or 
an three whichever rt was, the point matenal to roy tbeais » that rt was not 
yellow fever M o r eo v er the Indian* were the chief victim*, not the Europeim, 
a strong pcont against its being yellow fever In 1550 an outbreak known a* 
p€pfras fad a high ficality Psperts mean* sweUing of the neck and seem* tg 
have been some form of severe angina with adenitit, pcsaibly diphtheria it 
would appear to bsve been too severe for epidemic parobta. Laatly at )ea*t 
the last I need memion a that of 1595 when there w«s a senous epidemic 
said to be a mmghng of paperas and UbardUio or a* I would interpret it, 
angmal sore throat, perhaps diphtheria, and typhus. 

Two sort* of outbreaia ore described by what we may call the Conquest 
group of recorders, one smsSpox, the other charactemed by throwing off 
of blood by nose and mouth,” very like the fatal case* in the 1918 pandemic 
of infloenia with comphctting pneorooma In tH HeiantA b wnting* I can 
find no disease with symptom* ciaroctcnsbc of yellow fever 

So we come to the 1048 outbreak referred to already this wt* undoubtedly 
yellow fever the deaenpbon is remstkahly clear TTie nabre* and Europeans 
(Spaniards) were equally attacked and the whole reads as a dassictl account of 
yellow fever among a non*immune popukaon and there a Lttle doubt that 
infection had been brought m vessel* saihng b et wee n Campeche and Ver* 
Cm*. Before the recent protection test the moat truatworthy entenon of 
cndcmlaty was the degree of lubili^ of the people to contract the infeebon when 
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the vinu wai introduced Judged by this itandard Cuba had no yellow fever 
for 125 yean after it was occupied then an outbreak occurred which^ it u 
recorded earned off a third part of the garrison and civiliana, that is natives 
as well as Europeans 

As regard* the claim that records from the New World preceded any 
from West Africa, this is not disputed Cooollddos accoimt of the 1648 
outbreak preceded that by Schotte of the Senegal outbreak by 130 years 
but tbit has httle weight as favounng pnonty of infection m the former because 
CoGOLLUDO shows that the natives were as susceptible as the Europeans, and 
failure to describe It earlier in Afnca finds a ready explanation m the pauaty 
of Europeans and the fact that most of these were soldier* or convicts mcapable 
of describing it- Moreover, communication between Africa and the New 
World was frequent m the two centunes preceding Cooolludo s account 
Thus, m 1503 Ovando the Go\'emor of Hispaniola had asked that no more 
negroes be sent there, as they were already too numerous for good brder 
Agam from what is known — the point has been rtferred to earlier — the Indians 
of Amenca cxhibrted no immunity but contracted the infection as readily and 
m general had as high a fatality rate as the white men 

The histor} of the sla\c-trade itself gives no bttle help m solving the 
problem- The trade from Afnca wss started by the Portuguese m 1441 the 
slaves being obtamed from the mainland. In 1448 the Bay of Arguim was 
their trade base Elmma m 1482 and Angola m 1490 became centres of coN 
lection and thar ulamate distribution sites were tropical Amenca and the 
Spanish settlements Between 1581 and 1640 Spain and Portugal were under 
one sovereign, but at first Portuguese vessel* only might enter Portuguese West 
Afncan ports and only Spanish vessels could trade with the Spanish ports of 
Amenca S2o Thiago in the Cape \ erdc Islands, was constituted the mter- 
mediste distnbutmg centre, lUve* from port* not imder Portuguese control 
being taken to French Dutch and En^ish colomes m America- The outbreak 
of 1585 which proved so disastrous to Drake s expedition at SSo Thiago 
according to the descnption available, was typical yellow fever and Sir Richard 
Hawkinb wntmg of the Cape Verde Islands m Elizabeth*8 time, nStea their 
unhea lthin ess In two times that I have been m them either cost u* one 
half of our people with fevers and Suxes and m one of them it cost me 6 
months sickness with no small hazard of life- Afdes might easily be imported 
from the Gumea Coast to S3o Thiago the drinking water was ram which 
was itored on board, and m the dwellings. 

In the Gambia there have been epidemics of fever at least smcc the fifteenth 
century We cannot say that these w ere or w e re not jellow fever but there 
seem* to have been no change m their general character before or after the 
slaix trade started or before or after the discovery of Amenca. Lastly there 
IS indirect evidence that the disease was new to the West m the fact tlinf go often 
and m so man} places the people had no name for it, callmg it merely by the 
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airae of the place tvhence tter ttoogjit it Had been brought, meb ts malMitt 
ds Siaru BvLm fntr Obsda fner Onfiammt fettr (the name of the ecwl 
introducing inferfon). 

Somnung up the hiatonctl endcDce we must, when tH a conaidered 
conclude by nying that pcmtirc oideoce u not auiEaenr for o* to affirm beyond 
iD doubt where human ytlkw fc%er ongunted. Owing to paucity of records, 
confuajon of to the wntcr* being aon-medical, we really cannot aay 

what actually were the peatdencea before the arnvtl of European*. The atate- 
ment that America wta probably the pnnury aite becauae lungle yellow fner 
occun there and not m Africa i* totally unwarranted 

Turning to the hmlogical or entomological argument, A W Sellabd*, 
m SmT'a ‘great work, atatei “ Pretomably both the nrua and the loacct 
rector (Aed ae^yfitt) were brought to the New World during the days of the 
slave trade. [I do not fiie prcaumably " it often prtaume* too mach.] On 
entomological groonda the a^'pu moaqiuto appear* to be an importation 
into the New "^orid aincc there are many specie* of moaqiutoe* more or lesa 
ckwely allied to A in Africa, but no other member of the subgenu* 

which u nadre to the Amencat JoBCt goe* even further and 
aays that America had oo Steftmym in pre Cdumban days, and that the 
moaquito wta imported thither in ahipa from Afnean pom. We may compare 
this with the importacon of AmpMtUx gtmbat m modem omet Again, in 
America later there wu one speaei only Afdet e/gyft] m Afnca aeveral, and 
therefore, be argue*, Africa t* the place of origin of Afdft But, and this i* verv 
important, *tgyft7 is not the only 4fda in America, at all events now Ardn 
entajer scafaiUru Kukdia fimaUUt ttrrrns and fvhilMorex enst there some 
of the»o arc mfectable crpcnmentaily and srapatov » beheved to have been 
the vector in the Chanaan oothreak. Aside ahogetber from this la the fact that, 
fortunately the geographicd dtstribution of yellon fever does not correspond 
with the distnbution of its usual lector Why has ^aia remained exempt, 
why Chins why most of the hiediterrancan coast, rtcept Leghorn ? We do 
not know the Athens outbreak of dengue shows the pmwlence of A 
and vessels must often haiT come there from Afnca and America. 

Whether veDow fever had ita ongm in West A/nca or m the New World 
is important m so far as the inaifflinatioQ of the slave-trade as tiftroduani the 
disease mto Amenca is concerned, but it is unmatenal ss regards the wider 
question whether the trade was the cause of the spread of mfectian, for whether 
It was earned from Afnes to AramcM or brought back in ship* returning from 
Amenca to Africa, to the West ludiea, to Europe, the aUve-tTide was the meant 
of effecting the extension 

Lmoar 

It b not possible to declare with certainty in what country leproay onginated, 
but study of availsble records points to its first borne being Afnca, the belt of 
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land extending across the Continent from Nigtna to Abyssinia the country 
ishere its cndemicity is greatest today Brocsch in his Histotre (TEgypte 
mentions that it was prevalent m Egypt in the reign of HusApn 2400 b (X, ' 
and we know that it has been cotomon tn Africa, Egypt and India for the past 
3000 years and that it was re mtroduced into Egypt by negro slaves brought 
from the Sudan m the tunc of Ra^teses TI 1350 b c 

Its introduction into Europe does not concern us now, except perhaps as 
regards Spam and PortugaL To these it was brought first by Phoenician 
traders. Rome and Italy generally owe us presence primarily to Pompeys 
soldiers returning from the East m 62 B c., and agam nearly 2 000 years later, 
to immigrants returning from Braul and other parts of America. The Romans 
spread it to Germany at the end of the second century whence it extended to 
Spam m the fifth and sixth centuries and to France by invading Saracens m 
the eighth century Generally speaking we roa^ say that m Europe and the 
East extension has been the result of imimgration to Indo-China, Siam Java, 
Sumatra, Borneo the Phihppmes and Malaya largely by the Chmese. Strictly 
I suppose, as Egj*pt was infected by slaves from the Sudan nearly 3,300 jears 
ago this should be included in my thesis but 1 propose not to go outside the 
slai e-trade between Afnca and the New World. West Africa itself, it is gener- 
ally beheved, became infected by staves or immigrtnts from the Sudan and 
with opening up of the mtenor and increase of commerce the disease spread 
rapidly 

Amenca became infected from four sources Europe Asia, Africa and 
the West Indies Chico the only wnicr I know of who tffirins that the Spaniards 
at the Conquest of Mexico m 1519 found cases among the natives was probably 
misinformed Juuano Moredia i\ho has gone deeply mto the question, 
has concluded that these were more likely cases of mal del pxnto It is now 
generally admitted that America was free from the disease imtfl the Spamards 
and Portuguese mtroduced it and when the slai'c trade became a thnving 
industry the negroes who were brought over mcluded hundreds, perhaps 
thousands, of lepers, and after emanapation of the alaixs mdentured Indians 
and Chmese mtroduced yet more. 

The story is sinnlsr m many of the Spanish colomc* and settlements the 
slaves being not the primary but the secondary introducers and far exceeding 
the former Thus, Louisiana was infected by early settlers from Spam next 
by slaves from Afnca, later still by Acadians from Nova Scotia and imported 
stales from the West Indies m the middle of the eighteenth century Hans 
Sloane reports seemg cases m Jamaica in 16S7 Portuguese emigrated with 
their slaves from Branl to Dutch Guiana in 1694 and within • decade other 
slaves were being imported from Africa to work on the plantations and withm 
70 years lepers had become to numerous that regulations had to be made for- 
bidding them the streets of the towns, and m 1763 further importatioii of lepers 
was prohibited. SauuJNQ, m his thesis on leprosy in 1768, noted that of 
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the bidigooos niUTt* tmlr tlnwe tuffeted from leproiy wtio had had cocuct 
voth negroea from Africa French Guum » bchrrcd to have been free from 
the diaeaie tmtfl alavea from Africa brought the tnfecaoQ tfi the •everuccntfa 
cectpry and the fame apphea to Bntith Gmanju In Colombia the fint recorded 
cajca were among Spgimarda from Aadahm* m 1573 it mu renfied that 
Don G<r«iAro Jime'ois dk Quesmul, the fotmdef of the town of Bogoti waa 
t leper Later African alavca introduced tDore. Evidence goea to show that 
It vza nor the akve trade bm the miroducxjoo of Jjudxtn and Chincae labour 
that vraa rtapomibk for moat of the leproiy m the Pacific Coast States 

Leprosj- in Brazil presents a probJon of no ImJe imerean It was nrst 
locrsm at the tune of the ducoverr of the country m 1500 bv the Portngueae 
Admiral Cvcaat there u uo menuen of it m the letteri of ^ u Curcvjit 
which give detailed tcctwmta of the coimtrr and people Gaswu. Sokreb e 
S oin\ m 15S7 tpcaia of bomht (yawa) but not of Icpnwy nor do the travelers 
Sauct Hii.\rai, abticb LmrES, Oubictct HriCEOUJT meotton it, nor does 
Ptso m his medical report of 164S How then, traa it urtrodaced, for it is 
prevalem enough to certain diamcta now ? Not pnjnanh- can rt be accredited 
to the tint trz^ and mes fubfc^oentiy oi panonlr Slam w ere firrt brought 
there from Unca la 15S3 and tn greater oumben in riKCeedmg yeara, but 
Dottetheleas, le pro sv if present at all, was not common, because, accorduig to 
Fe»xaxw> TewLv, these slaves had come from the latcnor and p*m wbere 
leprtWT araa comparatirefy rare. There la htile doubt that ibe eart> rntrodocuen 
area mesth* by the Portuguese thanselves from Europe and, to a leu degree, 
by the Dutch, Frewdi tnii Spaniarda, As early u U19 leproev was coaunon 
among the Porrugueae in Madeira and the Conqumadorea were the first to 
introduce the mfectioii Not ooh m ‘Madare but m Portugal nacU Icpros) 
was known to be vitrv pmalent at the lime u for the French conlnbutioa, 
mannea connog to Bra^ between 1555 and 1700 were recruited chicfiy from 
Normandy Pat-de-Calaia, and Bnoanv and the dneaae was nfe m Normandv 
in fret, French aaflora from Nonnandv brought leprosi to Canada. Stave 
tmpcftaboo, however greatfr added to the number of lepers Bv IS30 
than half a century aftw the trade bad included Brazil, practically one fourth 
of the population. (14 000 out of 57 000) were sbvea from Africa The ports 
of entry Rm d< JaCeim, Bthi* and Recife, showed the highest prnrvaieace, so 
much ao thai br 1S37 an appeal for cootrol of lepers was pot forward m Rio 
de lanciro. By 1710 half Rio a population of 60 000 were ilavei, and by 1851 
of the population of the Prtmnce, a bole over half a rmlhon nearly 300000 
were sJarea 

In the one of the West ladies the story u very unnlar to the of South 
Amenca — primary introduction by Enropeana, Spanarda and Portuguese, 
when the islands were cohsutcd and traffic arose bmecu the >slynd f and the 
mainland. The actual mtroductioo ts soppoaed to hare taken place from 
Martmique or Cuba about 1776. Later of orurae, much wider arenaloo was 
brought about br the alavta unported dtreedy from Africa. 
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Yaws. 

It wai the widely if not generally held opinion at the beginning of the 
nineteenth century that ya^-« ongmated m "West Africa and that the »Uve- 
trade was the meana of importing the diaeasc into other places where it is now 
endemic. Evpn at thg end of the last century J S Waij.bridge and C 
Daniels m their consideration of Nicholl’s report on yaws m the West 
Indies, state catcgoncallv The disease as far as the West Indies arc con- 
cerned, IS of African ongin, but Daniels goes on to say that the West Indian 
yaws IS identical with the coko of Hji and he saw many cases of both. Deeper 
in> csogation throws much doubt upon this in fact from afl the c>adcnce 
I have been able to obtam, it would appear that when tropical medical history 
began pian framboctia, yaws ensted in many regions of the world as far apart 
as the east is from the west. O^edo y Vali>£z (1478-1557) m his Htstona 
general y natmal de las Indias records meeting it in Hispaniola Piso in 1648 
notes it m Branl, under the name bubas Ijibat m the seventeenth century 
speaks of it m the West Indies, and Bontiub (1592-1631) m the East Indies 
at the beginning of the same century The essential diflaculty in coming to 
a definite decision arises in the fact that nearly all the rdfercnccs to it are in 
the writings of the late aghteenth or early nineteenth centimes, by which 
tune negro importation had been going on for 250 years or more But the 
fact of lU prevailing m the East — the Moluccas, Jai-a, Suroatm Celebes Fiji 
and Samoa — militates strongly against the view of West African origin. Omido s 
account, moreover refers to Hispaniola at the tunc of its first colonization 
by the Spaniards prior to any negro importsuon and SiOAtm writing on the 
diseases of Brazil, speaks of a manuscript in the Royal Library at Rio dc Janeuo 
and dated 1587 which treats of yaws in that country 

The fact — it appears to be factual — that the iscase was present m the 
West before Coluraban days concerns, of course, the question of its prunary 
introduction only there can be no doubt that importation of infected slaves 
would contnbute much towards spreading the disease for it is known that 
epidemics of it occurred on sU\ e ships During slavery days fresh cases were 
being constantly imported and they became so numerous that they were segre- 
gated in yaws houses m many West Indian ulands (There was some 
confusion at tunes between yaws and leprosy and the same houses were used 
for both.) After emancipatiQn these houses were abandoned the inmates 
scattered and became foa for other cases all over the country We may sum 
up by saying that yaws was probably autochthonous m HispamoU, Brazil 
Fiji Samoa and West Aftica, and imported into the West Indies by slaves. 

Trypan osoiiiASis 

African trypanosomiasis, negro lethargy was certainly earned to the West 
Indies by slaves but the fact was noticed that the creoles were never attacked. 
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ooly tlw wsgroe*, tad of th»e only nich u had themaelrea bc«n brought orcr 
*s alarei, tint tt, othCT bom in the lalanda, even if thor paienti uerc ncoma, 
were not itt*cied, though the doeaae might not »how lokf until the tabjecta 
had been in the aland* for ■ cajimdoablc tune. The MGra themaelve* tn 
Africa were rtrarc of the ajgtuficance of the enlarged glanda m the neck — 
known later ca Wlnterbottcan • ngn — for the Mandingoct in the Gamhu naed 
to cut the neck ttooea of the bov» to prerent the occurrence of ileeping- 
ticknc** later in life, WTiether the tqicmion waa effectually prereulare I do 
not know but I imagine not 

Several wnt er i hare recorded casea in the Wcat Indiea and South America. 
Monxo DE Josxis in ISOS «aw them cmoog alatea in the AimDea, n did 
DiNOUl m 1S81 NtCHOtis tn IS63 *aw fire cam among 1,200 negr o e a in 
9 month* and he thioka that one in every 100 death* among oegroea on the 
voyage from the Congo to the We« lodiea waa due to neg ro lethargy Gaic- 
xotox and Gaimcc no Beiuit recorded othcra 2 yeaia later and GD£ai> 
of Marttmqtie, m ha Para them, 1*^9 noted 14S caaea among slaves imported 
from the Congo in the coutk of 12 yean Gou bad »eeQ cases among negro 
•oldieTa m the Bahamas, and Rmato among negro bbouma lo BraziL These 
were all casea which had escaped recogmoon id the early stages, for the traders 
knew the emptoou and the high mortahty amceig those affected and refttscd 
to buy oegroea with swoDen neei-glands. The slate^tiadc therefore, was 
resp onable for u impo r tin g cases, but not for spr eading the infectioci m the 
West because, forcuastefT there were no conahle ve auta . do Gtotaae, in the 
New World 

1 (k) not know whether reduvud bug* enst in West Africa — erttomoJcigms 
wiH be abb to tell m — if thcv do not this fact roar analogously eiplam why 
Chagas s disesse, as we now call it, Amencan trypanowmiam, was not brought 
from South Amenca to Afnoa, bearing tn mini of course, that until Sierra 
Lcune was founded ts s sbre settlement and Liberia established for repatriated 
ibves m 1320 the traffic in slaves was a oaie wav irafBc only 


l,eUIOlA.MtJU 

As I hare said above, we must guard agamst the infcroKT that because 
a morbid condition, or a causaoic organism, u found in Africa and m the 
New Worid the latter became infected by unportauon from the former A 
good example u cutaneous leishmamasia. It u present a botiion i'Ontut m 
the East, m Asu Mioor along the Mediterranean littoral, in Soutbcrn Rosin, 
India, China (Hmian), m Africa, Tunisia. Egypt, the Sudan, the French Congo, 
Nigeria and the West Coot down to Angola in the New ^orld it occurs 
m Branl, Peru, Guiana, Pariguav Boir^ Slo Paulo the Aigcntmc and 
AIcneo. That it can be tianspOfTed u proved by J N WaiQHT'a f-*** be 
saw m Boston a child who had come over from Armenia and was thought 
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to have contracted the infection there. Though the dates of all these recordings 
in the Nev? World arc of the present century the condition must be of old 
standing m South Amenca, for anaent Inca pottery depicts figures -^vith the 
facial mutilatioiis of apttTiduu 

Mai del pmto has a fairly rvide distribution in the New World— Menco, 
Colombia, Venezuela, Ecuador Chile, Peru Guatemala, Brazil Cuba — and 
some have thought that, as a spirochaetal disease, it might be grouped with 
yaws, prevalent among slaves brought to America, There se em s to be httle 
to support ttii« for we ncier hear of a case in the negroes of Afnca. It may 
well be that the slave-trade did assist m its spread by transporting from one 
part of the New World to another staves who had already acquired the disease, 
from Cuba to Brazil for example, but this u pure hypothesis. 

Dengue, 

As regards dengue there must be more than a httle doubt. We are usually 
given to understand that the earliest account of the disease is that by GABEfin 
of the outbreak m Cairo m 1779 but I for one do not feel convinced that this 
was dengue. He calls it tnoi de genoux, hot mentions neither secondary fever 
nor rash- Though these may not always be present, it is unlikely thrt they 
would be absent from all or even the majority of cases in one outbreak. Rush 
of Philadelphia, was the first to desenbe it clmiy under the name break-bone 
fever m 1780 From the early years of the nmeteenth century outbreaks were 
reported from many tropical and subtropical regions — India, Spam, TnpoU, 
North and South America, the West Indies I have only one suggestion m 
support of the possible transference of the disease by a slave-ship and this is 
the Guadeloupe outbreak m 16^, which, if u was dengue antedated Gaberti 
and Rush by nearly a century and a half I refer to what was called coup de 
hene, which some authorities, as I have already mentioned, have regarded, 
and do still regard, as yellov. fc^c^ in my opinion on very madequate grounds 
The disease was chaisctenzcd by violent headache, throbbing vessels, difficulty 
in breathing pam m the limbs and a feeling of g en er a l bruising as after a 
cudgelling — hence the name. The mortahiy was low itaelf contra mdicatmg 
yellow fever Another argument sometimes adduced u that it was not a new 
disease even then for the natives had a name for it, tepotrZicdafuui This, too 
means a blow wrth a sndc and is just as likely to be a Canb adaptation of the 
French term as coup de bane the French equivalent of the Canb word. 

Smallpox 

Mention may be made m passing — I am not gomg to discuss it — th.qf 
according to Chisholm small pox, whether mild or confluent and malignant, 
has ' m every instance been mtroduced [mto the West Indies] from the coa« 
of Africa by slave sbips. 
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HELMIN-miC IXTOTATTOM 

Laftly tbert »rc ffr t j in belsuQthic infe*tjticrai wiuch owe ihar spread 
to the slaire-trade, forms of filanisii and r e cta l schist osormasii. One or two 
of t h^ mar be considered bneftv — time finnt* my going mto the subject m 
detaiL 

JTBcAerma hatcrvjh is very wideapread. Ra^ns and AnciXNV Arabian 
pbynaattt, wrote of it m the moth and tenth centime*, and it is md to hare 
be« known to Hindo wnter* 1,500 to 1,600 Tear* carficf It is found m North 
and South Amenca. m Anstnlu, India, Somh Chma, Japan, the Dutch East 
Indie*, and in Weit and Central Afnca. We cannot eren conjecture 

the ongioal home of this worm. DtiUJtQCAT m Pans, was the fim to demon- 
strate the embryo m the hydrocele Bind of a patient fr om Harana in 1863 
Wcama three reari later f^ound it m the cbrkin* tinne of a man from Brazil 
Lewi# m 1S72, m the blood of a Hindn m Intfia the adult worm was seen 
bv Bincbott in Australia in 1S76-77 and ALccstrs in Amor worked out its 
life hmorr to the chain of di sc orerc may be said to be cosmopolhan. 

D\NTELS dttcorrfcd the adult of another hlaria, Aanttkocknlonewui ptrrtaMS 
m Bntuh Gmana. and AU-Njcrt the embrro in the blood of Congo n atir c* in 
1S91 (For a tune be was inclined to regard n as the cause of negro lethargy ) 
It IS rerr common in the Congo Ntgena. Stem Leone, the Gold Coast, the 
Irorr Coast and the Cameroaos also in Rhodeu and Uganda, but th.»«g 
do DOC coacn tts at present. It has been reported in South America, \ eneaneU 
and Tnmdid, in the Amazon \ aDer and nonheni Argentina. Conudenug 
how prevalent it is, and was, in the^lave region* of Africa there » a high degree 
of probability that the trade mmated. it cenainlv foerered. the spread of mfcction. 

Loa ha we mar certamlr regard as slave-nspoited. Loa ha the ne 
worm of Afnca, was known to PiCAmrs m the Congo at the end of the »rTtr,»rrtb 
centnrr and Mcrrocv in 1770 remored one f rom the eye of a n cg i e ss in Ham. 
Other case* aD in imported African slave*, were seen m Brazil, French Gmana 
and Ham. The mfcstatKoi was, dearlv tmported but whether it spread after 
nnportatwn o le** certain because aO cases r e poll e d in the New World are 
thought to hare cootracicd the mfecnoo m the endemic areas of Africa. 

Dr uantta su baa been known for a long tune. It t* bebered that the fiery 
se r p e n ts " which attacked the IsraAte* when AToses took them from slavery 
m Egypt w er e Draanaba rntdinmu and, according to Sttit tt was su g ge s te d 
that Moses tau g ht the sufteren how to cnraia them bv winding round a piece 
of sock. His pupil*, if so. do not seem to hare been verr apt because the fiery 
part comes when the worm i* broken by over zesJou* or unskilful attempts at 
citrtction. pACLcs of Acgma mentions it. but doe* not it t* * worm 

at tH, bm a nervous coo cr et i oo resembling a worm and only appearing to 
mcnc . PiQirrm, ertr a keen observer (ha seeing Loa ha has abWdy hern 
tnenliotted), saw u m the Congo and iDostratts it m the account of ha traids. 
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The endemic foa of Draamcuha arc wideapread the Nile VsUcy, Uganda, 
Equatonsd Central Afnca, ^Ve*t Africa, Persia, India After it had been intro- 
duced mio the New World caaea began to be reported m the Guiana*, the 
Canbbeao West Indian Islands SanDo0ungo(byPiidandPotrpp4-DraK)im3) 
Jamaica (by Sloane), Barbados (by Huxary) and Martimque (by SARAvisr) 
and m Southern Brazil The*e records all rome from the time when negroes 
were bang imported from West Afnca. Smee the importation ceased there 
bate been practically no more reported case*, except from a very few centre* 
of which Curafao appear* to be one and Feira da Santa Anna in the Province 
of Bahia another This la*t is particularly interesting because m 1849 tno 
cara>’ans encamped by a stream there and, though warned against it by the 
natives, the travellers used the water for dnnbng (the record tpeciallj men- 
tion* that nobody bathed in it) a few months later all the party fell ill except 
a negro who had refrained from dnnkmg the water 

All wnters on this mfesution m Brazil Guiana, the West and East Indies 
and Egypt agree that dracontmis wa» unknown there before negro importation 
and after that time most of the cases recorded art m Afncan* When the trade 
ceased and with it intercourse between Africa and the New World cases became 
fewer and from many of its former haunts none was reported- Infestation of 
Bombay \s attributed t;o imported negro troop* similarl\ Madras in 1834 
but th^ have no connection spth thc_*U>‘e-tradc and nothing further will be 
said about them now 

Sehxstonmaxis — -For a time after BtLHARz’s discovery of Schutcuma 
hatmatofnxon m 1851 the Uteial spmed ova were thought to be due to acci- 
dental distortion of the terminal apmed when pasnng through the tissues. 
Then, m 1903 Manson thought it must belong to a distinct species when he 
found these eggs m the fteces of a patient from the West Indies who had never 
tulTered from haematima. To trace the intermediate steps is not germane 
to my subject , luffice it to »a> that the distinction was cventuall) proved 
m 1916-18 by the experimental work and researches of Prof R T Lapot, 
showing that the intcrraediarj mail of the lateral spmed i-anetv was a Plcmorhs 
a different genus from that of the tcrmmal-apmed, the Bubnus and that the 
two ipeaes of schistosomes differed morphologicaliv 

Schutosoma mansom, it is generally agreed was originally a West Afncan 
»peae* occurring in Senegal, French Gumea to Lake Chai also m Liberia 
and Srerra Leone the Belgian Congo Tanganyika and parts of East Afnca 
Slaic* brought from Afnca have mtroduced iC into Rnwl, Venezuela, Dutch 
Gmant, St Kitt* and other I\e*t Ihdian island* — St Luaa Nens, Mont- 
serrat Antigua, Guadeloupe and Mortmique, In some of these the infection 
rate it high. Inadcctally we may note that in St. Kitt* the infestation is far 
from uncommon in Cfrcoptthtcia sabatus the so-called g r ee n monkey itself 
an importation from it* home m West Africa- 


IS6 lUTZ ttADC AXD TKOKCU. DISUSC. 

HELinXTHlC L-fFOTATlOXS. 

L*ttly there %n certira hdminthtc infesUDcau triuch oirc their »prc«d 
to the twde, fantu of fiUritri* vid rectal »cln»to»ooimu One or rtro 
of may be examdered bnefly — Ume limits my going into the subject in 
detail 

n wdtfrtns taten^ u rerj widespread. Rhaxe* and Atices'Xa, Arabau 
physicians, wrote of it m the muth and tenth centunes, and it u said to haic 
been known to Hmdo tmlets 1,500 to I 600 year* eariier It ts found m North 
and South America, to Atzatrafia, India, South China, Japan, the I>utch East 
indtea, Samoa, and in Wear and Central AfnuL We cannot et en conjecture 
the ongioal home of tha wttfm- EtoitngoAT m Pans was the first to demon 
strate the embryo in the hjdrocele fioid of a paoent from Harana m 1863 
WpcHZxn three years later found n tn the ch> tout unne of a man fiom Bran] 
Lewu, m 1872, in the blood of a Hindu in India the adult sronn was seen 
by BANCSorr m Australia m 1876-77 and Manjot in Amov woried out tta 
life hutcry so the chain of cBsawny may be said to be ctamopolitao. 

Damiu fiscoTcred the adult of another filana, ^raatkccAerfoaesw fenlav 
m fintuh Gouna, aod Mctxrt the embiru in the blood of Congo xuttres in 
1891 (For a tune be was inclmed to regard n ta the cause of negro lethargy ) 
It u very commoo m the Coago, Nigena. Stem Leone, the Gold Coot, the 
Ivory Coast and the Cemeroara aho in Rhodeaa and Uganda, hot these 
do not concern us it present. It has heeo rep omd m South Acomes, \ enesuela 
and Tnmdad, in the Amaton ^ alley and northcro Argentina. Coimdenng 
howpreraJent it ts, and waa, in tbe^re regicaa of Afnca there a a high degree 
of probabibty that the trade initiated, a ceitaml) fostered, the spread of mfectiotL 

Loa toe we may certamh’ regard as tlare unported. Lm the eye 
worm of A&tca, was known to PiOAFErra in the Congo ar the end of the smeenrh 
century and jMoxont m 1770 removed one from the eye of a negrets m Hsm. 
Other cases, all in imported Afncan tlares, were seen m Brazil. French Gmana 
and Haiti. The infestatioe was. citariy imported but whether it spread after 
importation a lesa certain because all cases rep o r t ed m the New WoeW are 
thought to hare contracted the mfccooo m the endemic areas of \ftica, 

iTrannriciar has been know D for a long tune. It a behered that the fiery 
serpents " which attacked the Israeliies when Mowa took them from alarery 
m Egypt were ThtaoKuha arerfwwu and, according to Stut it r\ as suggested 
that hloaes taught the lufferets how to eauact them by winding round a piece 
of met. Hu pupils, if ao do not aecm to hare been i cry apt because the fiery 
part cocoes when the worm u broken by over zeaknu or uoskiiriil sttempts st 
eitractKin. pAUua of Aegioa mentjons it, but docs not ttrmW rt a a u o nu 
at aH, but a oerrous concretion resembling a uonn and only appearing to 
mme. PlotmTA, ever a keen ohsencr (ha seeing Lo* hi has already been 
‘mcmioned) saw it m the Congo and iQiistrares n in the account of ha travels. 
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The cndenuc foci of Dracuttadus are widespread the Nile ViUcy, Uganda, 
Equatorial Central Africa, West Afnca, Pereu, India. After it had been intro- 
duced mto the New World cases began to be reported in the Guianas, the 
Caribbean, West Indian Islands San Etoroingo (b> Per^ and Pouprf-DESPORTES) 
Jamaica (by Sloant) Barbados (by Hillary) and Martinique (by Sahav^sy) 
and in Southern Brtzih These records all coroc from the Ume when negroes 
were imported from West Afnca Since the importation ceased there 

have been practically no more reported case* except from a very few centre* 
of which Cura9ao appears to be one and Fora da Santa Anna m the Proiince 
of Bahia another This last is particularly mtcrestmg because m 1849 two 
cara\'ans encamped by ft stream there and though warned against it by the 
native*, the travellers used the water for drinking (the record specially men- 
tion* that nobody bathed m it) a few months later all the part} fell ill except 
a negro who had refrained from dnoting the water 

All wnters on this lofestatioa m Braxil, Gtnana, the West and East Indies 
and Egypt agree that dracontiasis was unknown there before negro importation 
and after that tune most of the cases recorded are m Africans \Mien the trade 
ccaacd and with it mtercourse betw'cco Afnca and the New World caae* became 
fewer and from manj of ita former haunts none wm reported. Infestation of 
Bomba> ts attributed imported negro troops simOkrly Madras m 1834 
but these hate no connection r^th (he slave trade and nothmg further will be 
said about them now 

Scfusloirynaasts — For a time after BiLHAfiXS discovery of Sefitstosoma 
haanatobuan m 1S51 the laterul-spmed ova w ere thought to be due to acci- 
dental distortion of the tenmnal-spined when passing through the tissue*. 
Then m 1903 Manson thought it must belong to a distinct speaea when he 
found these eggs m the faeces of a patient from the West Indies who bad nner 
•uffered from haematuna. To trace the mtennediatc step* m not germane 
to ray subject suffice it to aay that the distinction was cvcntuall) proved 
m 1918-18 b) the expenmental wort and researches of Prof R. T Leiper, 
showing that the mtermediary anail of the lateral-spined variety was a PlanorUs 
a different genus from that of the temunal ipmcd, the Buhnus, and that the 
two *pccicft of schistosome* differed morphologically 

Schistosoma msmsoits, it i* generally agreed, wo* onginally a West Afncan 
species, occurring m Senegal French Guinea to Lake Chad al»o in Liberia 
and Sierra Leone, the Belgian Congo Tanganyika and part* of East Afnca. 
Slaics brought from Afnca hare introduced it mto Branl Vcncrucla, Dutch 
Guiana, Sl Kitts and other Ihdian islands — St. Luaa, Nens, Mont- 
serrat Antigua, Guadeloupe and Martinique. In some of these the infection 
rate IS high. Inadentally we may note that m St. Kitt* the rafeitatian is far 
from uncommon m Cercopitktcus labana the so-called green monkey, itself 
an importation from it* home m We*t Afnca. 
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But I mint not wetry yoiL There u alwsje « fe*r thit when ooc u m ■ 
pocQon to txlk without Hl^hood of lotenuptioo to a kindly cudtence one 
may abme the prmlege. Beddea the condition* I hare mcntiooed there are 
other*, aucfa a* adcee ponotusg due to mgeidon of a fruit natire to West Africa, 
broi^ht thence to Jamaica in a tLiTe-ahlp in 1778 endence m farour of the 
African onpn of alaatmn and amoebic dyacnteiy would provoke Int erot ing 
ditcoaaion, but ffly time u up and I end by ctprcaamg to you my gratitude 
for your indulgence towards my deauhoiy lemaiki and my hopea that this 
attempt to take your thoughts for a •faort penod from busy practice by delving 
into the past has been both a relaxatioo and an interest 


Col S P 1 auz 3 proposed a \ote of Thanks to the PtiSTPEirT for his 
most interesting Addres*. This was seconded by Prof P A. Bd xt oh and 
carried unammoinly 
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GOliarUNICATIONS 


JAUNDICE OF OBSCURE ORIGIN IN EL OBEID 
KORDOFAN PROVINCE SUDAN* 


R, W STEPHENSON iuua*. ua.c.p 

AMD 


R. KIRK, MJ3 » TM. 
Sodan MetBad Servue 


Jaundice is a commoa chmcai coadmoa m the Sudan, and many cases 
are treated m the hospitals dunng the course of the year Among these cases 
there IS ahvayi a large group for irtuch no definite cause can be discovered, 
and which arc usually labelled “ catarrhal jaundice. Epidemics ha^e been 
recorded by Whitehead and Crouch (1926), Kjejc (1933) and othc«, and the 
senior wnter has observed outbreaks in Juba, Mtlakal, and the Blue Nile 
province Some years ago one of us observed a small outbreak which was 
associated with yellow fever immuniratioa (cf FnoiLAY and MacCallum 
1933) In the course of yellow fever invcatigatjonj in the Sudan during the 
last 8 years we have several times been led mto confusion by cases of obscure 
jaundice in which the cUnical features often resembled ^-eliow fever but m 
which all mvestigauons failed to give any clue to the aetiologj other than 
showing that yellow feiTr and various other well known causes of jaundice 
could be excluded 

The present communication is an account of forty-six such cases which 
were seen m El Obeid hospital from November 1940 to July 1941 Added 
interest attaches to the present paper because the epidemic of yellow fever 
described by Kirk (1941) and another of relapsing fever (cf Fendlay, Kirk 
and Lewis 1941) were ragmg m the Nuba Alountains distnct of the same 
province dunng the early part of the penod m which the cases here recorded 

•Thn p*per t* publuhed «lth the pennwKn cf the Cnm. SaarrAJcr Sudan 
G amervuro' and of the Dutficiuu, Sobam "Midicai. Smvica, 
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JUSHTfCX OF OBSCOU OUOT% 


TDOIMK AKD POFDtATlOH. 

were •ceo It m«y be idded thet tha b not tbe fim occtson on which obccnrc 
jtuodice h« been obierved in El Obad. In October 1933 within t few weefa 
of mrrml in the Sudan, one of u» waa poated to El Obod and obterved there 
a •criei of nmiltr ctxe*, with at least four deitha. 

El Obad IS the capital of Kordofiui Province, and la aitoated appros 
matcly 200 mdei sooth of Khartoom and 200 mflea west of the White Nile 
m the midst of rolling aand-dune country 

The climate Is etccaslTrfy dry for at least 6 months of the year and daring 
three of these — April to Jinie — dust storms are common. 'ITiere li a short 
rainy eeaaon of about 2\ months from July to mid-October and the average 
annual ramiall orcr tbe past IS yeari has been 14 inches During the ramy 
season tbe coimtryiide is clothed in vegetadon and large aieaa are mtcnsirely 
cultivated, the main crops bong nullet and sesame ^Vtth tbe advent of the 
dry season the country dnea np rapidly becoming a duaty thirsty land, thinly 
covered with thorn scrub and with gnnips of acacu and similar trees, and 
baobabs. 

The population of El Obod town u estimated at 38,000 some 26 000 
are denred from tbe kicaJ Arab tnbea, tbe ma^ty of the rertta t a der bong 
a shifhng popaladoa of wtaf emera denying from French Equatorial Africa 
and the West Coast Moat of these pCople start out from thar homes oo tbe 
pdgnmage to Mecca Some settle and wnri for a few years in £1 Obad and 
other towu before rerammg thar journey others ser^ permanently The 
hoapital m El Obad serves a wide surrounding area with scattered villages 
TTve people of the town itself get thar hnng from the vanoos trades and indus- 
tries in the town, while those outside an mainly agncultnrsL 

The standard of hving is, in tbe mam, very low The body louse and the 
bed bug arc such common inmacea of every household as to be unnoticed by 
many of the Inhabitants SsndJhes are common during the months Febmaiy 
to June Flies are a perpetual menace throughout tbe area, particuJarly m the 
town Itself The dysenteries both amoebic and baanary are comman. Epi 
demies of pneumoaia and Influenxa occur with great regularity There are 
occasional ootbreaha of rdapsiug fever and cerehroapinal meningitis. Malarii 
is eodetme, but a only common towards the end of the rainy season. Anopheline 
and cuheine mosqiuroes are frequent only during the lains, and are at no time 
a serious problem. AeJa atgypU ta cootroUed m tl^ town by frequent hause~ 
to-bouse mipecQons, and the aedea indee la constantly less than ] p«r cent. 
In tbe villagca around there a lets ngid control, but fairly frequent iospectiooa 
are made. The northern boundary of tbe area in which yellow ferer a endenuc 
Uea some way to the south of El Obad (cf FumuT sf 194J) The Nuba 
Mountains area. In which occurred the epidemic of June, 1940 to January 
1941 be* to the south and east of tbe town. 
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Incidence. 

The forty sti cases of jaundice here described fell into two distinct cUnical 
groups, showing differences m symptomatology which arc described below 
The monthly madence and mortality in each groop shown in Table I 
Little inference can be drawn from this seasonal distribution as owing to the 
authors enforced absence from El Obcid the observations could not be con- 
tmued over a whole year A number of cases occurred in October, 1&40 and 


Tabu: I 

P s 'C megC E AND MO*TAlJTT IN FOKTT SIX CASES OT JAUNDTC*. 
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a few in December but as these did not come under our personal observation 
they could not be mcluded. The gap m February and March is a real one as 
no cases of jaundice came to the hospital during these months It is probable 
therefore, that the maximum inadcncc was from mid-April to early December 
and only a few cases occurred during the cool dry season- 

Thcre was a large preponderance of male patients m the senes but no 
significance is attached to this. The age incidence is shown m Table 11 


Tabu 11 

AOI INCIDENCE D* FUHTi'-SII CASES OF JACNDICT 


Age. ^ Group I 

Group 11 

0-10 1 2 



11-20 1 2 

3 

21-30 9 

9 

31-10 0 

13 

41-60 1 

3 


Only on two occasions could any connection be traced b e twee n 
One was m Cases 20 and 22, quoted below and it is doubtful if there was any 
direct connection In the other a man who was a constant visitor to the sii 
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room of one of the ctsc* him»clf weot down with the ditcrtc nfter only a few 
daya. Because of the short intcml — f days — b e twe en the onsets in these two 
c ases It u tbfn{[bt that s conimon ongin u more Okdy thin direct tnnsmmion 
from one to the other 

It may be mentioned that ipproiunatejy 2 months after Icaring the area 
one of tts was sdmitlcd to hospital suffering from a severe sttack of catsrrhsl 
janndice. He had not; to bu knowledge^ been La contact with other esses 
daring the mterremng 2 months. 

CuxrcAL FzATuan ajo Coos5b or the DtsEAsr 
Gaoerr I 

Eighteen of the cases, with foot deaths, frU into this group gmng s 
mettahty of 22 per cent 

The symptom complex was very timdsr to thst described by Ktti (IWl) 
in tbe yeliow fever epidemic, so nrocb so that the six cases which occurred 
m INovcmber just tfrer the epidemic m the Nuba MounUroa was finally proved 
to be yeDow fever were considered also to be possible cases of this condition. 
Later this was disproved, but at tbe tune it bad an tmponant bearing on the 
control meaaores which were bong instituted 

The cases m this gro u p were ehaiaaenatd by r yT i»Tii^ headache. restless> 
nets, tnnatem sibuzmmms, and the aniall pointed tongue, ckan at the edges, 
whKh Kns foand to be such s constant sign in cases of yellow fever It^^ecxion 
of tbe conjunettrae wu noticed in some cases. Jaimdiee developed from the 
■kh to the dth day of the disrese. cleared Eairiy qmckly in the milder cases, but 
deepen ed rapidly m the more severe and frtal cases. 

Black vomit occurred m one frtal case, and blood stamed vomit in another 
In no other cases was there any ronutmg, and tbe cases m this gr o up were 
rctoarkable for the absence of aUommal symptoms The stools showed httle 
varutioo m colour from the nonnsL 

In only three of the cases wu there any enlargeoem of the hver, and 
m only one was the spleen palpable. 

All types of cases were seen, from the comparatively nuld to the severe 
and lapldly fetal Tbe followiag are bnef notes on the four fatal cases, and 
on two iion-fatal ones which were typical of the group 

CasiS — F rmslr aaedU 

Tbs loJio ry wu talei] frem s oule rrlitne Tbero bad been disht ferer bsadsdw 
rrrrtrwmw and sore ejvs for 4 daj s. On tbs 5tfa day tha fever bec am a nure praooctscad, 
yrOoiraem of tbt coeduaezme «t* ooclccd, aod abe atarted ran/tmf then had been no 
TimlLliia befora tfau She rtpHpy beewB a womi. and « aa bromfat to hoapaal m a c ocn a to sa 
cooditHO. On aiiunaoin ibe waa deepfy jauodtead and comatoaa and Uack vomh wu 
dnbbCna from bar moutb. Tenp em ora was 104 6* F STm* died the foOowiac d*7 
without r t fsinia a conamocw 

A i ps efrarn of Imr turns obtained from this patient by v u ce rotim y afear death 
showed a cotsplete and atCeuairs bepaoc oeerosta Tbe oocmsl structurs wm dtsca-Euted, 
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unth ilmcwt totil di**ppe»riDce of the peicnchyrna only isoUtcd liver 
imjU sroop* reimmmg Soaus of the*e rtmelning bver celli were tm^ end ippeered 
to be itrophic other* were ewollen and vacuolated ttamm* uregularty ttd •bovri^ 
vanoui degree* of nudetr and cytoplaamic degeneratioeu Many of them had a foam ukc 
appearance (fat globule*) Occwtonal multmudeated cell* were aeen but they aI»o trerc 
vacuolated and iw nutotic fignret were evident. Throughout the section generally the 
polygonal cell* were rep r e te nte d by •hapek** m***e* of debro and famtly atamng pirucah 
globule* Typical cooinophiUc degeneratitm and councilman bodle* were not evident. 
The bile ducta had *ulfcred lea* dian the polygonal cell*, but they ihcrtred no evidence* 
of prolifeTBtlon Kupffer cell* containing aimil granule* of bUck pigment and larger 
amount* of golden brown pigment were proeoment in all part* of the tissue There vra* 

a v er y definite celhilar mfiltratioei prmcipaDy monon u cl ear most marked In the 
periportal region* (that 1* In Ac ncmity of the turvmng bile-Klact*) but also extending 
diffusely among the necrotic remain* of the liver cell* throughout the whole aection 
Fibroah wt* not marked, nor was bOe ttasis and haemorrhage* were absent. 

Casb 16 — ^Female aged 32 

Headache, sore eye* and revdeasne** for 4 da>a Fever and jtundice noticed on 
the 5A day On admission to hospital on the 6th day the temperature was 102 2 F 
There wai deep jaundice and the patient waa drowsy She compl»ined of intense head 
ache Neither spleen nor liver wa* palpable, and the panent did not cocnplain of ttny 
■Kdo mmal ■y tri p i t u tii nor could any Sign of obdocrunal tend cme** be ell d ted The patient 
became cocnatose and on the 8th day just before deaA there was tome bloodatamed 
vomiting 

PaxiifBn *ectiam of a liver specimen obtained after dmh by vacerotomy revealed a 
well marked central necrosh. Some of the central oecroaed areaa were intgiselr haestor> 
rfaagte, coDtilnhig also moooaocletr and Kupffer cells with ingested pigment in other* 
ht epw rfaoglc chctge Wt* not marked. The remilnlng liver ceBs showed a certain amount 
a£ vocuolatKC and diffuse ^tty change but not more »o than is often found postmortem 
in liven which are ptaaoed ci normsl m the Sudan, where amolytic changes mxy occur 
rspidly The ttructirre* m the portal tract* w er e aubttanualhr notnnl except for a minor 
degree of round celled infiltration concentrated in place* into mmute foa this had 
the appearance of bdng of *om- dursboo. It w»* tssodated whh a mild degree of fibroiu 
and was potiibly imcoouected wiA the n-crotic letion* 

Cab 22.— Male aged 22 

Only a very scrappy history could be obtained The pitient wa» a toldier m the 
French colonial tr oop* who had been in El Obeid for a fortnight, and wo* said to hare 
been iH with fever headache and jaundice for 3 day* wl^n he was admitted to botpitil 
On odmmion he ws» comatnie and deeply jaundiced and be Aed within 24 hour* of 
admiaaioa. 

A speomen of hver wo* obtained after death by nsearotoniy Paraffin oectiona *howed 
g com pbrte and erten tive hepatic ne crou a with disorgoniiation of lobular ttructure BDe 
atom and haemorrhagic chmge* were absent. The general picture wo* fimilar to that 
m Case 8 except that pigmented Kupffer cell* were less evnknt although InOammitory 
cfajmge* were more prominent. Infihratian wiffi lymphocyte* and other roonomiclear 
gcnerilly distributed, and more inteoie and there wo* quite a well marked 
(probably pre-existing) depookion of fibrous t»»uc in the portal tract*. There wo* no 
evidence of regencratwn of polygonal cell*. The bile-duct epitbelnim appeared pn>- 
mment, but this was probably due to the absence of the normal pictorial background rather 
than to prolifertnon 


Cab 33 — \UJe aged 25 

Onth,4thd,ytlttp«Jembtcan. 

TnT^i <I«Tcloprf ^ ..M.sion to hotpitol on thn diy tmpcTtturt wa 

101 8 F ukJ jcindice ™ nnik«l. TIicto w. re no .bdmMi ijraptoira ^ Dtaho- 



m 


juiNDrcE or oBSCtu ouax 


tb« brer dot the »p J e gp vat mlpible Pttfefit vu r tidt w utd compltirted of bn<l*cb« 
Tbe tniDc coacttneil cone «T^Tmin TtK patvot up^dlr beome morae, the te mpcn tma 
iPCTUMed, the jjuadrce deepevd and com* •upmeoed Hr died oo tbr 6da Arf of th« 
tOoe**. 

P mffiu aecrioo r of a Irrer tp e ea nea obtamed after death by Ttacrrotomy aboo-fd th* 
femxurea of a rabacute r>rcfO*a. 

The pamtcfaxma cafb vrera dktrlbuttd la acatmed fnmpa a epanted by joonc 
corwt tn a oaaue vuh nunterout mW nu i^ iiMy c^Qj The lobular itTuc c ur a could be 
ckady ncofuied tn aome placea. When thia «aa ao, marird Inerraae ta the penpomi 
cuDOccuic daaoe w mdeat, sod tbe centra] nda ae para ta d from tbe pamtoiynn 
cclb by aa Q^daSned xone of looae co m^m ia tteue la other placea the sroupa of 
hepatic crOt « OT arranged haphaoEUxlly or fat irrcsalar trabecolar pattern, and turroaoded 
^cooieewa tbaae of euytoe dentcry ta arfakh mare atamdam cfittten of lyrophocytea. 
The paretKfapiM edb «cr* of middle siu or aoully doaefy packed to ge th er and whh 
uioumteot rmdeiL In aotne pfacea thetr appeacmea «aa Intemiadiaie between that of 
ode duet epttfaelntm and Urer pcrenebynia. Theae featttrea axe pexhapa to be In tc rprted 
■a dtoa or refenefmtion, «tT>wg»i many of ifaa ceO* aboo-ed watolatkai 'nirra araa 
no CTidcDce of receoerattai occumof from the mterloboUr bOe doco, which appeared 
normal Partwlea of imphaated tulr tn the cellr and in tha mtetce HoUr ranahnjh arete 
endetrt Ha am octh u ta aram abaent. and eaty Qttfc debna or twcipuc cmenal »t» to 
be aeen 


Cub — Aoodicr French aoldirr Mrle aged 33 

TTui catc oo c un ed a ai«ek brfoca Omo 32, and ahhoufh they acre ia tbe fame 
rempany they were not Imof m the cciae test Am> n aaa faspoanble to obttto a 
detaiw hJArry He lad had f«^er and beadacha for 3 diyv and am broBSba to bnptfal 
at tbe -Ith, a. jmodiee had drvelopedu On •**"*», toe l e mp etanna waa lOl'F 
aDdtbepuheaafMpertEEoane Theos/uactiraewcrayrDow Tbrn n era Do abdoeusal 
•mptocna, and th« [rrer and redeen aere palpable Tha rtnoh acre DotiBal fat cofonr and 
coauittey The urme contamed a trace of dbrnain on tfaa day and the next. Haton^pv 
wBa Knall and paint ed, la tl nt i ’ birred in the canti 'e asd dean at the edfrt 

Ha uxtttxnrure feO b> h an, and aaaoarael by tfaa 7th day The jsxQdks deepened 
alightly for d dayi and then be^pm to clrar until oo the IStfa day no dacoloraaDO of 
tbe coejuDctrrae mat noticeable 


Cub 55 — 'Mak. aged 33 

Fevrr and iwadache for 3 din Joindice dereloped oo tha 4th day Thera «ta 
only ahefat p^rexrr, and dw tempemure wee lywiml br the Ptb day The jaundice waa 
oeicr •erera and the conjunctnaa am cfaox by tbe ItHn Tbcra were oo abdominal 

aymproma, and the atoob ncre mniitl m eppaaciDce Tbcra ate a trace of albomm 
in the unrw w the -Ith and 5th daya The tongue preaented tbe anne appeannta aa in 
CmcSO 


Ctoop II 

The remiuung twenty-eight cuca. with two dertha, fell into tha groap 
gmng K mortality of 7 per cent. 

TTie ayroptom complcj wbj chsr«cteru£d by lack of f erer by enlargement 
of the Ever abdominal dtacomfort or pain, aomctimea of a colicky natnre 
and Eght, or e^en day-coloured, ctoola. In onlr two ciacs «u any albununum 
foand, and one of tbe»e naa found to be infected with Bititanam k^emMloinm, 
The tongue wa# large and flabby and thickly coated, m ^CIy aharp contraat to 
the caaea in Group I 
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Pyrena was noted only in five cases, and two of these were fatal Vomiting 
occun^ m five cases indnding one of the fatal ones Nausea was present 
m a number of others, while twenty four of the cases complamed of abdominal 
pain- In nineteen cases the bvtr was found to be enlarged and four of these 
complamed of tenderness on palpation- ^In twelve the spleen was palpable. 

There follow notes on four cases two of which were fataL 

Ca5k7— Mde sged 23. 

^Ulcue abdamunl pain tnd confQpctkm for 4 diyt Jaundice was noticed on the 
5th day *nd the patient came to hotpitiL On tdmmton the temperature was 99-6® F 
tnd It never rose above 100 There was a marked degree of jaundice The patient com 
plained of vague bodily paina but there was no complaint of headache Neither the 
spleen nor the liver was pilpable and the urme contained no albunpn at any time The 
patient became comatose tnd died on the 8th day 

A tpcchnen of liver tissue was obtained by viscerotomy after death. It was found 
on secnon to be substantaDy normal. 

Case 19 — Male sged 43 

General malaise tbdommal pain and vomhang for 6 days Jaundice was noticed 
cn tbe*7th day and the patient came to hospital. On admimon the temperature was 
100 F and it rose to 102*4 before death Jaundice was marked. There waa abdomimJ 
pnn and tenderness, but there wai no h ea dache The votmtang was of bQuius type tnd 
at DO tune contained any blood. Neither the aplecn nor the brer was pnlpable The 
urme contained no tlbuixun at any txme and the stools were day cokureo. 

The peneot died on the lOth day end a specimen of hver tissue was obtamed after 
death by vtscerotomy Paraffin aectums of this txune showed no very deoded abnor 
maitty TbecentnlN'emswerediiated.tnd the columns of liveTcenam the lobulea separated 
from each other as if by Boid but not maik'‘dly so and the tiasue was substantially normal. 

Case 5 —Male aged 25 

Abdominal discomfort and nausea for 3 days inmdice appeared on the 4th day 
There was no pyrexia. The spleen and liver were both enlaiged dierc was some 
tcndemeia crvxr the liver The stools were day coloured, and there was no albuminmia. 
The jaundice d eepened for some days and then slowly daappeared. 

Case 12 —Male aged 22. 

Colic, diarrhoea and nausea for 7 days Jaundice appeared on the 7th day and the 
patient was admitted to hospital on die lOth day There was no pyiexiB The spleen 
and liver were both cotmderably enlarged and the latter was tender There was no 
albuminuria. The stools were bulky tnd very pale 

The jaundice deepened for 3 or 4 days and then slowly disappeared the comunccivae 
being dea^ by the 25th dsy 


Laboratory Findings and Diagnosis 
Every precaution was taken to exclude from this senes cases which could 
possibly be asenbed to any of the known specific causes of jaundice. 

Mtlana and relapsing fe^e^ were excluded by repeated examinations of 
the blood m every case. This was of great importance m the case of the latter 
discaic as dunng the penod under renew there were two small locahxed 
outbreaks in El Obad At the time of these outbreaks, not only were all proven 
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There »re *ome difference* between the four hw •ecrion*- Since the 
ftetiologj t* unknown It onoot be ctated that *11 oaf ca*es bekmg to the lotme 
no*ologic*l unit Epidetniologlctlly howerer there *re rc*»omble ground* for 
thi« tftumptioa Tlie pttietrt* *11 died of the nme dinrcil entity tnd there 
B nothing in the hJitopatbology incon«l«tcat with the Tiew th*t the Ie*ion* in 
the Ttnou* liren •hoald be interpreted ** different tUgci or degree* of the 
**me type of injury 

From the confldenhle degeaentive change* in the parenchym* cell*, jt 
look* ** if the primary factor ta an acute injury to the brer cells causing necroait. 
Thi* mjuiy appau* to fall pnmtnly or moat heavily on the cell* at the centre 
of the lobule, around the central vein. When the condioon u more advanced, 
or more •erere, practically aO the ceQ* m the lobule may be affected, only tingle 
cell*, or nniU group*, lurvmng Theae tend to be penpberally aituated and 
if the patient fumve* may become foa of r e gen erating liver tusue. The 
necrons n accompanied by or in the early itagt* immediately followed by 
an uiflamntatory irrfiJtraQoa. It n pnnapally mononuclear and appear* to be 
anoctated with eome hypertrophy or at least increased prominence of the 
Kupffer cells It u uocemun wbetber thu mhltnoon represent* a true hepatiQ* 
or the prebmmary proceaa of repair after * considerable ne cr esa of liver tisme. 
We note, however that v^e the neemsa appear* to be primarily central 
m evolution, the cellukr mfiltntioo i* eaaentuUy penportal It is often assnmed 
that the dtftnbation m the lobule of any lesion incbcite* the nrate by which 
the causal agent reached the Irver * periportal distribution being produced by 
sgent* which come to the Irrer vt* the portal drculatKm, tnd t central dis- 
tnbotion by agent* which are earned In the •ystemic circulation. The obten a 
tiona here recorded vuggest that the distribution depends more on the type 
of reaction produced than on the route by which tbe causal agent reaches the 
IiTcr 'Hus conclusion ta in the mam consixtent with the findings m expen 
mental hepatic mjunei mduced eitber on a nutritional beds, or by certain 
chemical poisons, such as carbon tctrachlonde. 

In addition to tbe changes desenbed above there was m our sectioas a 
raruble de gr ee of connectnne ttsiue prohferation This waa particularly marked 
in tbe hver of Case 33, where young connectiTe tla«je wu seen not o^y in the 
penportsl regions but also round tbe central veina tnd extending between 
tbe Blands and cohamoi of hver cells Tlie coodidoo m this instance ha* 
feature* of a beginning arrbotjc proceaa. Varying d eg r ees of connectrve tissue 
were noted m tbe poi^ region* m the other hver* 

There iS nothing specific or psthognomonic m tha picture. TTie changes 
do riot, however suggest lcpto*piro*i*, and are quite datmet from those found 
m malana, yeflow fever relapting fever nft valley fever typhoid and para- 
typhoid infections as observed m man and animal*, and from those described 
by AlfDiRSlK (1937J m the hver* of swme infected experimentally from hiunan 
f— of jaundice. 
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In general terms, the lesion may be described as a central necrosis, becoming 
m the more severe (or more advanced) forms an acute or subacute yellow atrophj 
without the prohfcration of bile duct cpithehum often described in this condition 
A somewhat similar senes of chyigcs m the liter is recorded by Fox et al 
(1942) in the outbreak of jaundice associated with yellow fever immunization 
m Brazil and resemblance can be discerned between the liver lesions m kuku- 
ruku disease (cf Hudson 1931) and those in some of our cases A similar 
picture of central necrosis and acute yellow atrophy, or tone cirrhosis, as 
Mallory (1926) calls it can be produced by a number of chemical poisons 
In epidemics of infectious (or catarrhal) jaundice it has often been noted that 
the rare fatal cases resemble acute yellow atrophy (Cockayne, 1912 Blumer, 
1923) We hate studied carefully ROHOLii and ItTRSEN 8 (19^) descnption 
based on aspiration biopsies, of the liver changes in acute epidemic hepatitis 
(catarrhal jaundice) in Denmark It seems to us thst the liver lesions m the 
present senes correspond in a general way with the pathological process 
desenbed by those authors although in our cases the necrotic changes are 
more extreme, and if our paaentt histones about duration of illness can be 
rehed on of more rapid evolution It u possible that the extreme degree of 
necrosis seen in two of our cases, and the clanty of its central distnbution 
m Case 16 were due m part to the fact that our specimens were obtained post- 
mortem even although the> were oU obtained within an hour after death 
From a componson of liver speameos obtained before and after death in a 
case of subacute atrophy of the liver RoiiOLal and Iver5EN are of the opinion 
that the complete necrosis of Irver parenchyma usually found postmortem m 
this condition is a phenomenon largely due to postmortem autolysis Thar 
conclusions are in agreement with Efpinoers (1937) opimon that catarrhal 
jaundice is an acute yellow atrophy on a very small scale, and support the 
conclusion reached curlier by Cockayne (1912) on clinical and epidemio- 
logical grounds, that two fonns of disease are due to a different course of the 
same pathological process ' 

It cannot, of course be stated that our cases have the same aetiology as 
cases of epidemic hepatitis and acute yellow atrophy m Europe and other parts 
of the world Many toxic substances can cause similar lesions. In experi- 
mental animals similar types of hepatic injury can be mduced on a nutritional 
basis. Descnbmg some of the lesions thus produced m rats Gtoroy and 
Goldblatt (1939) state that they resemble Lhe changes seen m various lands 
of poisoning particularly carbon tetrachloride, and bear some resemblance 
to the acute and subacute stages of yellow liver atrophy m man. 

Discussion 

More than 10 years ago Kdmm (1931) discussing the htcrature rcltUng to 
epidemic infectious diseases assoosted with jaundice, concluded that the 
subject was m a sutc of confusion It is not much clearer toda> except as 
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rcgtrdi pitbology ViECUOW’i (1S65) doctnnil conception of catarrhil 
^ondice ” u t mention ictena Kcondiry tti an anipeafied duodena] catarrli 
UocJdng tbe bile duct hai been abandoned by moft norfcera, and fen woold 
DOW cbaOcn^e the conduaion that the primaij tenon in inch caaea u a hepamia, 
with de atiu ction of bver piarenchyma- 

The aubject has ben moat fuDy atndled in tbe Scaodinanan cotmtnes. 
Ita importance n anphaded by the wide outbreaks of jaundice whicb hare 
occurred m moat theitrea of the present war (cf Tewraaf of tk* Ammeam jl/fdtca/ 
Assonattoa^ 5th September 1942) and m occupied Enrope (Gutiext 1&42 
DirrmiCB 1942) Additional interest attaches at the present dme to the out 
breaks of jaundice which haie o c cur red tn Brazil (Fox fi el 1942) and in 
the United Statea Army (J Amer wud. Astoc^ loc. dt ) after racanadoo against 
yeOow fercr Ontbret^ of jaundice hare also been noted in association with 
tbe use of convalescent scrum m mcaslea prophyiina (Paopnrr 1933 McNaltt 
I93S), nhDe FncnuiT and MccCaixoat (1933) have recorded other instances 
of hepatios and jaundice foUowing nmnumzation against nrua (fscasea in man 
and ■nirruh At present it cannot be atated that all those diB’crent outbreaks 
were due to one and the same disease. They have a number of common 
feamres, and the aetiology in all cases is unknown 

Tbe interest of the present wntera u concerned pruoarily with the cues 
of obscure jaundice in the Sudan and other parts of Africa to which atte^aon 
baa been attracted in receoi yean during atteapo to identify chmea] met of 
yellow fever The conditton may occur spondicaUy but sometunes stmD 
outbreaks are observed. In indindual cases tbe disease vanes clmKadly from 
a mOd tnduponCioQ to a gnie illnesa, wnh deep jaundice, bbek lotmt and 
rapidly fatal outcome. Casei of the latter type in which death occurs from 
tti 5^ to the Sth day may be very anmlar chmcally to seie r e of vcUow 
fever On several occasions it has been possible to studv indindua] op 
fnall outbreaks in the Sudan the details have Exen recorded from nrr^ to 
tunc m the Amnal ReporU of the Sudan Meduel Stmet Recovery from this 
condition produce! no rramunity to yellow fever The Uver lesions m fatil 
cases are different from those of yellow fever but r esem ble closely the lesions 
described m tbe present piper In no mstance has Ltptosptra been found, and 
agglotination tests against this organism, earned out in the WeUcome Research 
Institution, Loodon, with sera from recov er ed cases, have always been negative. 
In two observed by one of us the jaundice was associated with a B farcahs 
^Otahgfntt acpbcacmia but otherwise aO craminahocs of blood, Intctt, and 
unne hare been negative, and no relation to feren of the typhoid paratyphoid 
group has been observed. Wc have tned on various occasions to transmit 
the to ammsts bv tbe looailatioo of blood or scrum mto rats, mice 

ind rabbits (including ilbino varieties) guuwapiga, monkeys, gerbiUea, hedge 
bogi, and Hyrex but withoot success. The cause of tbe cocdition, therefore, 
remains obscure. \et, if tbe record of nscerotome brer speomens submitted 
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from suipectcd CMC* of yellow fever is any indication, more people die m the 
Sudan of thia condition than of yellow fever, the Nuba Mountains epidemic 
bang excluded- 

It cannot, of course, be stated that all such cases of obscure jaundice 
observed m the Sudan have a common aetiology In many instances the only 
available data arc an ind efini te history of jaundice and a small piece of liver 
tissue obtamed by the visccrotome E. L. Smith (1942) baa recently published 
notes on fourteen cases of obscure jaundice from West Africa, m which no 
definite cause could be dicrted- It u evident from his paper that m Afhca 
clinical jaundice may be associated with a variety of conditions about which 
there is httle accurate knowledge, and he suggests the possibility that certam 
of the native mediones m common use in Nigeria contain hepato-toxic sub- 
stances- There is no mdicaaon from Smith’s paper that the cases described 
were m any way related to each other os in an outbreat, like the cases m the 
present paper Obscure epidemics associated with jaundice have, however 
been reported from the Afncan contment bj Beeuwkjes ft oL (1931) StefaisO- 
POULO (1933), VAN DEN Berche (1935) and others In spite of the fact that 
no causal agent could be discovered, certam of these outbreaks have been 
regarded as new and specific diseases. 

Whttuan j(J924) produced fatal jatmdicx m two out of three rabbits mocu- 
Uted from human cases during an outbreak of jaundice at the Ohio State Fern- 
tentiary and Andersen (1937) records the transmission of epidemic jaundice 
to swme. Most other workers who have studied cases or qndemics of jaundice 
for which there was no discoverable cause have faBed, as have the present wnters 
to transmit the disease to »nimnU. Nevertheless, there is circumstantial evidence 
that certain forms of epidemic jaundice arc caused by a filtrable virus (Findlat 
ft al 1931) The movement of catarrhal jaundice epidemics from place to 
place m England is consistent with this view The arcumstances relating to 
the occurrence of outbreaks of jauudioe after yellow fever vaccination, and 
the use of convalescent serum, in measles all point to a filtrable ^'lrus Findlav 
and MacCallum (1938) have mdeed suggested that these acadents were due 
to the presence as a contaminant, of the virus of common infective hepatitis 
or catarrhal jaundice. 

The possibility of a double aetiology in epidemic jaundice been sug- 
gested by vanous workers (Fox et aJ^ 1942) Oi-cr twenty yeari ago Davis and 
Whippx-e (1919) showed that the destructive action of chloroform on the liicr 
was mteiuified by previously withholdmg food or by a high fat diet. Minot 
(1928) showed that carbon tctrachlonde necrosis in dogs occurred only m 
animals on a calaum-poor diet. In recent years sever a l papers have appeared 
recording production of hepatic mjucy on a nutritional basis m experimental 
ammals Earie et aL (1942) have shown that dietary cystmc causes 

hepatic mjury m rats, and that this can be modified by diet, but Is not prevented 
by choUne. Gvoacr and Goldbi-att (1&42) produced hepatic injury also in 
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nts, bj * Itnr protein Inj^ fat diet the Addition of a sroAll quantity of cyione 
iocreued thfl terwity of the bver d*m*gc, *fiiJe choEne prercoted it. Although 
tlw dietary &ctori iratromoiiud m the p«tbogew*M of tiMt Btct damage require 
Luther duciditioo, the leaiooa produced are \ery deBrste. Animal* tFitb 
dretary hepatic injury ctlubrt, m aequeocc, changes rtrying from diffase cecrosu, 
resembliog butcan acute or aabaente yelloTr ttrophr to advanced portal 
orrhons From the pomt of general pathology it la of great interest that identical 
tetioki^cal conditions may lead, in rats, other to necrosis or to cirrhosis of 
the b^e^ or to both (Gtoict and Coldbi.att 19^ ^ If it can be ihoAti 
that these conchmoiu apply ako to the butnan subject, prenoos ideas on the 
pathology of the lircf Wffl have to be amplified. Ulth regard to the cases m 
the present paper »e have no sccuratc t^ozmanoti on the dietetic history to 
ofier Inqumta inTaied an apipaOTnt diffcroict* bcfirttn indinduaii who 
got jaundice, and others srho did not Most of the inhabitants of the ares live 
on a diet charactcrtrcd by extreme monotony Itaw calonc value, and deficiency 
of animal p r ot ei n Acccmding to Cotiaxt. (1938) there is tn apparent absence 
of Tttammi A, and C from the diet of most tnbai Sodanese for 4 to 6 months 
a jesr s ttsto of afiam crmnly doe to seasonal dettctation. Whh regard to 
calonm de fiae ocr or the possible eoastence of chronic intcoicationa Bke 
seieuion po ts ot a og ooching ts known. 

In addmoQ to jaundice, hepatic arrhosa of unkncmi] origin is rery 
freqaesth- encountered m the Sudan. Pnmary cartmoms of the Iner especially 
that form which anies m reknon to curbons u ako encDunttrtd frtquentl} 
allhoogh caronoma of the ahrwatafy trad — rtdndmg squamous epithelioma 
of the month tod anus— ts not often seen (cf AmmumI Riparu of tie 5‘iidini 
MtActl Sfmcf 1935 to 1942). Smnlar obaemnons h*\-e been reported from 
other Afhcan lemtoncs (Sirrm and Euna, 1934 Bceuvn 1941). The 
Teiadcnihip between scute snd anhacutc jcOow atrophy nodular hyp^Iasu, 
orrhosia, and primary cananoms of the faiet* «ras pointed out many years ago 
by Mutt (190^ but the reasons why these condmoos abould be so prerakut 
■m,^ Afncaos are obscure The possibility that there might be tome rrianon 
between the obscure jaundice so often seen in the Sudan and arrfaoei* was 
suggested to us by BzxcmaKn a (1930) monograph, a copy of which waa 
shown to one of os by Bng O M FtunuiT Before BnuaraAKos paper 
appeared EnjaraoM (1927) another Scandinanan wotker corned the term 
hepsneis endenuca to include csCtnrhat jaundice, acute yeliem atrophy and 
what he cadled chrome hepatms, the latter bemg retnimscent of a coodiuon, 
or senes of ctmdmcns, frequently seen dimcally m the Sudan The new thst 
agents which cause hepme oecrosu may under drfferent orcumataia**, produce 
arrhosk is in Kxordance with tDodm pathology Mm* (1936) states that 
“ In fact, at-rtte *nd aubaerrte yellow attop^ nodukr byperphm* and cmhosis 
form a •met of changes differing in etunt and rapiditv rather than in natorc 
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The subject is one of great difficulty and ’while the relation of arrhosis 
to pnmiry hepatic carcinoma a dear biatologically m many cases, vrt have 
been unable to demoostrate anj clear correlaaon between cirrhosis and cpidenaic 
or sporadic jaundice m the Sudaiu Viscerotome hver specimens arc seen from 
time to time m which arrhotic changes of raiying degree occur side by side 
with the more acute changes commonly seen in cases of obscure jaundice. 
The possibility always exists that in such cases the acute condition is merely 
supenraposed by accident on a previously cirrhotic hver, and a further source 
of confusion is the differentiation between true cirrhosis and multiple nodular 
hyperplasia. Occasional!) we have obtained a history of past jaundice m 
adwnced cases of cirrhosis this is likewise of httlc significance unless the 
factor of coioadence can be excluded. 
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THE CAUSATION OF TROPICAL ULCER. 


BY 

A D CHARTERS iLD (cajib ) D B H. (losd ) Captain BA*AJ\LC. 
BlM ) Fieid Apdndana • 


Ulcus tropicum is not onl) a source of great debility and incapsat^ from 
TPork throughout the tropics but is also at times a serious danger to the life or 
limh of the patienL Twelve years ago two patients were admitted to a C M S 
Hospital m Uganda. They were father and son The frther was suffering from 
a tropical ulcer which had involved and dmded his tibia, while the son had an 
ulcer extending from knee to ankle. Both cases required amputation to save 
their h\ea 

The disease was a senous affliction amongst camen to the East African 
Force during the war 1914-18 It is of special interest to tis m this area at the 
present time on account of its high tnadence amongst local troops 

Much literature has been wntten on its aetiology Prohazek attnbuted 
the disease to Sptrochaeta ichaudtnm Many wnten have noted the presence 
of spirochactes and fusiform baalli, one authonty (B'hr Office Memoranda 
1941) e^■en claiming that a diagnosis can be made b) the discmTry of these 

• I im Indebted to Brigadier E A. SoTTON o.Bjt. nc. Dn mr roa op Midicii, 
Somezs, GH Q East Africa Command for permitting me to pobDah tba article. 

I wnb to record mr crsdtudc to Lt.-^L J Walktr, O C 8th (EJL) Field 
Ambulance for ha permmion and encouragement, to CapL A- P Ccisan and Capt. 
R iVL Cadcoicad medical officers to the Somali boUalicma for their co*opert£iOQ and to 
Sgt Vi G Fiutt for hi* aupenn»ion of the tre at ment * 
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Of^cuniu xc I rained tmotr from ui ulcer Some on the other hind, racb 
u Rot belrere a djplococcua to be the caaaal oijanam. Hwy mamoufl that, 
whereas apirochaeiea and fusiform baalh cannot aJwajr be found, the dlplococcua 
U mTinablj' preaeot Ixotd Patthbon tocce ed ed m the direct tnn>mi»ion 
of a typical acre to an abraded surface. Some mrcftlgitora hr\ e obtenxd an 
a*ociatloQ with chronic malaria, while others blame malnutrition debfliry and 
dietary defiocfloes LoFWE?mUt^ workmg la Uganda, wia of the opinion 
that the daeaae occurred more frequently in names on a low calcram diet, and 
claimed erceflent results from the intravcnoos injection of calcium chloride. 
Scott 11941) noted a deficiency of ntaoun A in the mine and estate dicta m 
Tanganyika, where the madence of trtipica] ulcera is high CLEsmrrs In 
Alelanesa, and JaUis in the Solomon Islands (i^fmew / 7'ri7pn:is/i)iiMMT 1941), 
blamed a comhinatiOQ of diet defidenges (especially B ), debility and climadc 
fa ctoi a . Aa Sir L£ONAaD RooEW (1S12) rates Its aetiology u still unsettled 
There it, howerer a good deal of endcocc in ftrour of a dietary deficiency 
During the years 1929-31 the wnter caw hundreds of cases of tropical nicer at 
Ngora m the Te*o diatnct of Uganda, a hot, infertile, thickly populated country 
mtttbrted by people who were for the mow part thin and undernoimsbed 
Major A McDowzu. Dwro, in a personal comimmlcadon cottcemmg tropical 
ukm in Somali onhana, rated clut whereas be often obcerred cases of the 
tinoag such peraoos as enpplea, oqihana and old people who could 
not earn tufikaent money to recen’e an adequate diet, he did not see it m the 
agncoltunl community or m better off Somahs possessing agncuhara] mteresta. 
On turning to the coikliaan at rt affects our troops in this area, one cannot 
bdp bemg impressed by the etfraordinary dtatribauoo of the disuse. Out of 
a total of 570 East Afncana admitted to Stb (E A ) Field Ambulance during the 
period of 6 momhs, 20tb November 1942, to 20th May 1943 only one case 
was labelled with a dttgnostt of ukua tropicura (and tt la doubtful whether even 
this psuenf s persistent sore on the shin was not actually caused by the preaenco 
of a layer of neotme obial bone rather than by a true tropical ulcer) On the 
other hand, out of 292 Somah soldiers sdmitted during the tame period, no 
less than 143 nere affected with sloughing phagedaesa Conrettlng these 
fignres to percentages we find that 49 per cent of the Somali admissions w ere 
suffering from tropical ulcer as opposed to under 0 2 per cent, of the East 
Afncana. What is the csose of this remarkable hnutabon of the dis rs*« to 
Somah trtwps ? nie Somalis and East Africans are hving cinder identical 
climatic and other conditiocia, with ooe exaption. They differ in their diet. 
A comparison of the two diets is tabulated below (Table I) 

TTie mam difference u that, wherew Somalis receive rstioQa of jouin and 
nee, East Africans arc supphed with mane metL Moreover although both 
troops are provided with ghee subatitate and dned beans, while the East Afncana 
consume and enjoy these foods the Somahs dishke and refuse them. In order 
to confirm, if possible, the vuspioon that the dietary difference was the csose 
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of the peculiar distribution of the disease, ®ix SornaJia with tropical ulcers were 
admitted to tn East African ward where they were given the ordinary East 
Afnean diet. The only local treatment was a dry dressing twice a day All 

quickly improved m spite of the fact that two of the patients on admission 
were suffering from severe ulcers of the rapidly spreading vancty Also m 
support of this theory was the instance of three local Abyssinian naUvea with 
typical tropical ulcers who were working as personal servants amongst East 
Africans m East Afnean umts On being questioned as to thar food, they stated 
that they did not cat the maize meal bcana and ghee substitute consumed by 
their companions they took nee, bananas and ordinary ghee instead. 

It may be argued that Somalis may be racially or for some other reason, 
unduly susceptible to tropical ulcers, but against this view is the mteresung 
fact that amongst the personnel of another umt m this area are 120 Somali 
dnvers, several of whom have been treated as out patients for skm abrasions 
of the lower part of the leg , not a smgle case of tropical ulcer has occurred 
m this umL It is aigmficant that these Somalis have been persuaded to cat 
all the ordinary East Afnean rations, except mane meal The possibihty pre- 
sented Itself tha t there might be some essential substance m beans or ghee 
substitute which was protecting the Somalia of this unit and the East Afnean 
troops against the disease 

The diet of the Somali bamlioos is outlined in Table 11 (see pages 20S 
and 209) 

Beans and ghee substitute, which were also suppbed, have been omitted 
from the list because, as already exptamed they arc imacceptable to the Somalis 
and persistently decUned- If we analyac thu diet we find that, whereas there are 
adequate allowances of protein, phosphorus, iron calones, vitamin Bi and 
ntamm C there is a shortage of three essentials. The defiaent substances arc 
calcium, >ntamm A and nboflavin which fall short of the minimtim needs of 
0*6 gramme, 5 000 international units and 3 mg by 0 34 gramme, 4 077 mter- 
national units and 2 46 mg respectrvely There is considerable difference of 
opmion regarding the physiological requirement of vitamm A, Atkrotd (1937) 
suggesting a minimum of 3 000 international units, and Rose (1933) an intake 
of 140 intemationil units per 100 caloncs (Leono 19®) There can, however 
be Uttic doubt that the figure of 923 miernational umts for the Somah troops 
IS msuffiaent The mcotinic aad value for the diet is approximately 17 mg 
The protectnx level of this vitamm has apparently not been accurately cstimat^ 
because as pointed out by Leong (1940) the relationship between diet and 
pellagra cannot be eiplsmed in terms of the mcotinic aad content of the diet 
alone. (The mcotinic aad content, 15 mg of the typical mane diet m Rumania, 
where the madence of peffagra u high u greater than that of the Asiatics in 
Malaya, 10 mg and India, 5 to 11 mg where pellagra is rare.) 

It must be pomted out that the deficits m the Somah food are due, not 
to any error m the offiail diet, but to the peculiar idiosyncrasy of Somahi m 
rqccting foods which arc accepted by East Africans. 
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TtOFtCU. CLCDL 


It v,M decided to guc tberipeutic lt»t» with the deficient tobettBcea, 
nimelj calcnuo, ntAmm A ind nbofindo, in the hope of obtcubg mformetum 
■bout the c>u*e of tropic*} olcen, juft •• ooc •omedme* emplon ■ thenpeutic 
test of qumme to dutch t dugnosu of miUru, or of N^B /or •ypHUs. 
Nicotuuc sdd nsa induded cnuogst the tests, partly becsuse Lcotto i estimste 
(l&fO) for this substance in S cntnccs of beef (boiled for 20 minutes) after 
deducting 22 per cent, for waste material, u only 4 25 mg (one third of the 
War Office figure), and pordy because the baaenology of ulcus tropicum u so 
tumUr to tb« of Vincent a angirta, to winch ■ deficiency of meotime tetd pre 
diaposca. Testa were abo made mthcscorbtc tad under tiie (probably mistaken) 
imprenon that there might be a shortage of ntamin C in the diet partly on 
•ccount of the Afncan s hahrt of cooking his cabbage (and in fact, all bis food) 
for several boars before consumption, and partly because there seemed to have 
been a shortage of oranges m the Somah l^rtaiioiis for a few weeks. 

The psoems were dsvidtd mto sit batches, and the therapeutic tests were 
sdounistered as foUot^i cakium rtas given in a daily dose of 0-5 gramme, at 
first mtramuseularty sa cakium giucooate and later when tlie supply of this 
prq»ranon had become erhausted as cakium chlonde lotraveooitsly 
1 gramme of the Utter salt was given to severe cases Vrtamm A nas supplied 
in the form of cod liver oil i ounce three tunes a day Doe and i half ounces 
of cod Itver oil contain 25,200 intematioiul units of vittmin A, according to the 
B P ftaodird of 600 mierrunoiui units per gramme Lfovo s analyita (1039) 
of cod liver od varied from 300 to 800 inienuDonaJ unrts per gtamme. (It is 
interesting to note that, just as dairy products have a ranatioo in 

Titamm A content according to the atooum of carotene absorbed by the ddTcmrt 
anunaU, ao the vitamin \ concentranoo of cod bver od is modified bv chnlaie 
NcTTfoundUnd and Bnnsh cod Iner mJ cmuaio conaiderably more vitamm A 
than that of the cod caught m Norwegian Bsters (Lorai lE^) the conceatra 
don preaumibJy bang proportional to the amount of cirotoie present in the 
local marine plants v^ch form the olamaie source of the vitamin A in these 
fish ods.) A daily noon of 7 ounces of condensed milk was prescribed as a 
test for nbofiaviD As no nicotuuc tad was smlahle, coramine, being the 
diethylamide of nicotinic aad, nos injected in a dose of 3-4 c-c. intramuscularly 
per day Vitamm C was sdnuniftered as sacorinc aetd, one tablet of 25 mg 
three tunes a day Ftre cases were chosen as controls and were given no specific 
treatment at all All these patients were provided with tbe Somah diet as out 
hoed above, were accommodated m special nek quarters apart from the East 
AirKan paoeots and were supplied with a separate kitchen and Somah cook. 
The only local treatment was a dry dreasmg twice a day which obviated any 
pombJe confusion with benefit from some antiseptic application. All cases 
were measured every 3 days, hlajor A McDowiu. Davtii kmdly designed 
an ingenious machnve foe the accurate measurement of tbe areumfercoce of 
tbe uker*. Tha instrument, which was constructed out of a carefully graduated 
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disc fixed by a nvet to a metal handle, could be p r o psZ ef rnm 
of the ulcer and was thus able to take into account nrr- rrrrnn 
Examinations with this appliance were earned out m ccn. iiicim • 
tions of width. 

Cases arc not ated as improvementt unless th;^ 
appearance of healthy granulations and signs of eprtceSilnr:. 
actual diminution in sixc of the ulcers within the firr 9 ir- 
mencement of treatment. 

Let us now examine the results of these tests. The rr 
desenbed because they so to speak, put a check on xntr 
other findmgs Sixty per cenL showed improvement, TLr 
high figure, but it should be pointed out that, although 
chosen at random tenous cases were for humanitarian < 
as controls and given treatment which appeared to offer c-' •'''j 
them. If we mclude amongst the controls the ten patiemr 
and ascorbic aad, which proied to be of no therapnrj' 
figure of 40 per cent, which is probably a more accurate tr d.,*- 
of cases liable to spontaneous cure on rest in bed and dn d-'*- 
are tabulated below — 


Tmtmesc. ^ 

1 

Number of 
liDpruvexnents. 

Number of 
Cues Treated. 

PetetDte#»->3 

impnnrr^ 

Controh 

3 

S 

r// 

Calaum 

8 

8 

V/ 

OL raorrhaae 

fO 

n 

It 

MJk 

0 

a 

Vf 

ConmnM 

J 

0 


Ascorbic aetd 

1 

0 

1 

•1 


Two of the ulccra, which had bded to make 
benefited by calaum and cod liver oil rc*pccti>*ely 
received no advantage from coramme, cleared up i»h»T 
It IS probable that the curative action of nUU r*- 
flavin, but from its calaum content (0 57 granttSj» 
milk, or vitamin A 1 540 mtcmational units JVar 
for m order to settle this pomt, one patient was ^ 
2 c,c, mtrarauscularly per day which, bang a lir*-^ ' 
be rich m riboflavm the case, to far from respot/^ 
further batch of eleven patients were provided 
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m the ofEoil Somali diet, which ta Hated below The pepper to*y be apnnkled 
OTcr the food after coobng 

Tabu III 

omau. KruAu dot acua 


CoatnodiO 

Daifr Resle to otsten 

OwBoorfnj 

Dah Soile d otsicies. 

Jocan floor 

IS 

£>■» (fKtMdj 

4 

Mao* idc*3 

IS 

Ffnb nrvtabk 

4 

Hk« 

ft 

Otwifs 

I 

Fntti m«Bt 

t 

S«m p*pp*» (Prtnks) 

1 

Pnwned mesi 

e 

AaooftK oad tiUft 

I 

Cber aobstitot* 

S*k 

1 

Stifsr 

«r 

IfOrry 


Onmi moi 

4 

T«s 

i 

<* 

Dn*d bnm 

4 

or 

CoOw 

1 

Dn*d pm 

4 




Another local foodituff which hia ■ high carotene content is the cMtH 
(Lnreo, 1939), winch coomna 2,268 roten»atn>ii»] unita per ounce of green 
chilh, but only 12S i u per oonce of red chi l h. AJrcmativo aapphea of the 
ntamin might be obtained from lettuce, watcrcreaa, or spinach, which contain 
7 06B, 6,156 and 9 120 i o. per 4 oi. rtipeetivtly (These art Lcdko a 
figures. The War Office estimate for aptoach ta only 4,9^ mternatiooaJ unita. 
Aa the Titaimn content of fcNodatuffr vanes greatly according to different 
observcra, figures nhicb are not worited out on the apot can only serve ts a 
rough guide ) 

Pro te c ti on of the feet tad legs by boots tnd puttees has been recommended 
in order to trotd the minor abrasKm which usually precedes the ulcer This 
measure a undoubtedly of raluc, but the HBpontnce of the tnmil trauma aa 
an aetrologwaj factor must not be ec agg e rate d CspL H M Fytie, fLAALC,, 
Medical Officer to an East Afriom unit (7th Battalion King a Afncan Rifles), 
m a personal commmucatno, stated that for a space of 6 weeks the footprear 
of the men m hia tattahem ctmatsted only of aandala with no socka. During 
this penod, slthoqgh there was a high perontage of acr atch ea and foot mjunea, 
there m not a smgle case of tropical ulcer 
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SOMKtAKT 

1 TropictI ulcer was confined to two Somifi battalion*, whose food 
differed from tbnt of the East Afncan*. The mam dissuniTanty between the 
two diet* was a dcfiacnc 7 of vitaimn A and nboflavm m that of the Somahs 

Z The diieaic did not attach Somaha of another unit whose food included 
bean* and ghee substitute. The latter substance contain* 3,500 mtcmational 
unit* of vitamin A per ounce. 

3 Abyssinian* in Ea»t Afocan unit* who refused the East Afnean rations 
developed typical tropical ulcers 

4 Tests on 135 patients have been described and suggest that vitamin A 
deficiency is the cause, or a major factor m the aetiology of tropical ulcer 

5 Prophylactic measures, based on tha theory consift m the administra- 
tion of a carotene-nch *ub»tance »uch as Abyismun sweet pepper, green chilliea, 
or lettuce. 
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FOOT LESIONS IN AFRICANS 

BT 

M J G FURNELL, xulcj. ujlcj* Caft 


Comparatively little attmtiOQ ha* been paid m textbooks of tropical 
medicme to mmor lesions of the feet m the inhabitants of tropical countnes 
Such minor lesions, however impair the physical effiaency of very large 
numbers more especially m a hot moist climatr such as that of West Africa 

For a time it was the pohey m obtaining recruits for the armed forces m 
West Africa to reject all those who were supposed to be suffering from yaws 
of the feet, althoogh, as there was considenble uncertainty as to what con 
stituted yaws of the feet, it became the practice more espet^y among newly 
amved medical officers to rqect as unfit for military service ah men suffering 
from lesions of the soles of the feet. 

In view of the loss of man power thus mvolved it was deaded to attempt 
a clatsification of the lesions found m the feet so that conclunons could be 
reached in regard to their aetiology and prevention. 

InvesUgationB were earned out m a static unit composed mainly of Grold 
Coast Africans with a spnnkhng of Nigcnans About half the Gold Coast 
Africans came from the Northern Temtones. 

Types of Lesions, 

The lesions commonly seen m the feet of Africans are provisioiially classified 
as foflows — 

1 Cracked soles 

These lesions are charactcnied by long cracks, sometimes forked at an 
scute angle with the skin The condition may or may not be associated with 
a general hyperkeratmixation and with cracking of the heels The condition 
IS relatively painless. It occurs most frequently among the Northern Temtory 
men who hve m dry savannah country This suggests that it is caused by 
excessive drymg corabmed with trauma from small particles of sand. (Fig 1 ) 

• The suthor would Kke to eiprea hb tfaaib to Bngsdicr G Findlay Coo 
•altsnt Phyticjsn m Tropicsl Medldiw to West Africa, without wboMi sdrice tod encour 
igemcnt this article would oot have been written. 



2 . PatiMj of tJt* thtdt sJam of th* toif 

Thu coQ(fitioQ appears to be ideottcal with what Casd-llam terms ** ken 
toma plantare fukxtum ” thoogh the eaaeotial lesion appears to be to czcavatkra 
of the akm nthcr th«n a keratcnna. It may occur m the same foot ai cncked 
sole*, to which the pitting usually occurs m the tranai cne metatarsal line 
and the cracks on the be ela . 

The lesKin itidf is composed of amall round holes in the akm that tend to 
coalesce to form Gnea and arc Gke, and m fact are aometimca annulatcd by 
small holes dog out with the pomt of a pcnkmfc. Thia la a faionrrte form of 
maBngenng and one which should always be kept ra mind. 

It appears that ihit candition la due to minor trauma aa by gnrcl on 
concrete floors, following softcmng by prolonged and frequent immersion In 
water It was found to be common in the wetter areas such aa the Enchi dmnct 
of the Western Pruvmce of the Gold Coast. The fact that it may occur m the 
same foot at cracks due to dryneta may be evplairied by the fact that the ground 
even in the Northern Temiones, ta waterlogged dunnj the ramy season and 
also that the Northern Territory men hate to pass through the forest country 
on their siay to the coast The writer caosed typical pitting of the akin on the 
metitusal arches of hts own feet by gonig abootmg for a week m mangrore 
•wampa for some four hours daily whemdad only in gymniamm ahoea. (Fig 2.) 

3. Cone (emve* pUMtmv) 

This la the only really painful CDoditran met with in. this senet. The 
Icaioca occur on the a eight bearing sole and arc composed of a thickened 
nog of keratm sarToundiiig a soft inner core. Pressure on the core Itself or 
sqoee an g causes exquisite pain. The cooditiDn strong^ resembles rcrraca 
plantans, but, as hboratoiy ^obtKs were not available, a definite dugnoah 
could not be made. (Fig 3 ) 


4 Ral-btJta 

This condmon, which was seen on four occasions, u due to the bhes of 
Ratty rttty which feeds on the thickened ker ati n of the sole while the nctim 
IS asleep. The ippcaiaoce u rery smular to that of mouse-mbblcd cheese and 
once seen and rccogiuxed, is unlikely to be mistaken for anything else. If 
tmrecogmied the man may be wiotigiy accused of barmg a self mflicted mjory 

(I>K ■<■) 

5 Daeau of tia dam cf tk* imittp 

Two cases were seen m which there was a scaly condition of the non 
weight bcaimg akm of the inatep In both cases the ^^as at first soft, 
crumbimg and tender but later it became hard, pigmented and pnmleaa. The 
aetiology of this condition m unknown but it may poanbly be a fungoid infectton. 
(Fig 5) 




Docriptios of Fiouhes 

FiO 1 — Cr»c±cd solea 
Fio. 2 — Pitting of the »o[« 

Fio 3 \ plmtar com (po*»Ibly vcrrucm 

pUntRra) the bitck colour t» due 
to prmoux •pphattioD of t*r 
Fig 4 — A rat bite of the heel 
Fig 5 — Cut-omon effect with a 
•caly coodiQOQ of the tkin of the 
umep 
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6 ‘ Cut omon ** 

This condition la so common « to be nearly withm the bounds of norms! 
It IS a round area with concentric circles of exposed layers of the epidermis 
producing the ‘ cut-omon appearance It is caused by the gnnding of the 
foot, particularly of the heel where the lesion is most frequently seen into the 
latentc of the parade ground duimg foot drih 

7 Other lesions the feet 

Sepsis, secondary to either minor trauma or to gumea worm infection 
and bisters, which are surprisingly common and are frequently multiple, 
caused more loss of man-power m the nnit under consideration than all the 
conditions mentioned above put together 

Aetioloot 

Evidence of the aenology of certain of the lesions described has already 
been brought forward- 

The question of how far yaws is a causative factor is still uncertain At 
first It was thought that the Kahn test nught help in deadmg which lesions, if 
any were due to yaws but after twenty-three tests had been earned out on 
patients with yaws of the feet the teats were abandoned as the results bore 
no relation to the type or serenty of the lesions. 

The results of the twenty three tests were ss follows — 

Negative 10 Posmre + 4 +il -f-f-fS. 

They did not differ from those obtamed from a sample of the population >vith 
no ' yaws of the feet. 

Enlargement of the epitrochlcar lymph nodes sometimes been regarded 
as a sign of yaws rt may however occur m syphilia, filanans and leprosy 
An examination of 125 recruits for correlation between enlarged epitrochlear 


lymph nodes and foot lesions gave the following results — • 

84 Normal feet 

Number with enlarged epitrochlear lymph nodes 62 

Number with no enlarged epitrochlear lymph nodes 22 
41 Diseased feet 

Nomber with enlarged epitrochlear lymph nodes ^4 

Number with no enlarged epitrochlear lymph nodes 7 


It was noticeable that m the troops investigated not a single case of any 
of the lesions described above were seen m Afncina who habitually wore 

sandals. 

Treatment 

Treatment was at first attempted with a course of four weekly injections 
of 0 45, 0*6 0*6, 0*6 gramme neoaraphenamme combined with 0 2 gramme 
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tobitt. Pcnnanon w« il*o gtven to the men to buy tad weir tandak. 
raoltt w\th the mti yew* treetment were very dmppomung it w« noticed 
th*t tho*e who wore nndaU were more rapidly healed than the other*. 

In over 100 cue* of foot lenona *e«n there waa only one that required 
admmiocx to hoepnal and apart from the caws with coma only two others 
had to be given bght (hit) If too much tympoth) u displa)ed by the medical 
oCBcer the nmnbera wnh foot ksiona at sack parade wHl Ik greatly mcreased. 

Pntfnbm^ 

It ts considered that sandal* form an ideal prophylactic metsore both 
for ihw condtUoni mentioned and for minor trauma which ti comnton and 
causes loss of mao'power 

SandaU are considered superior to boots for the reason that they are Eght 
and allow free arcnktion of air thus preventing the coUeebon of mouturc 
snthm the enclosed boot Much of the \\eit African soldiers dnll U done 
barefoot and the use of tandak would present minor triuma. On the other 
hand the disadvantsge of sandal* k that they do not grvt complete protectmo 
agaimt tnahc-bitea, pggtrs or leeches and trauma m the field. Snake-bitea arc, 
however rare in West Africa and the protection sgamst ji gg ers would be nmly 
complete with sandili 

At defioency in the ntamio B compla u not uncomiDon m African 
recruits the possible relation between hyperheniosas and ivnaminom requires 
investigaQoa. Care iboold be taken to p r erect rata from biting the foot while 
the victim ts asleep 


CtmcxTOioN 

1 Tbe importance of defimog tbe sctnsl foot lesions which will or will 
not be accepted for military semce a stressed. 

2. Doubt a esat on the tmportance of ysws in the aetiology of foot lesions 
m Afncim 

3 An account of the foot lesions found ins unit a given and some evidence 
of aebotogy is brought forward 

4 The importance of the weanng of tandak both m treatment and m 
prophylaxu a emphasized 
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AN UNUSUAL CASE OF QUININE IDIOSYNCRASI 

»T 

k, BRAUN lU) 

J CZERTOK^ild 
Atft» 

W KORNBLUETH UJJ 

Intfrttal Mt<Iual Deportwifnt Dmsam “ B 
Rothsektld'Badassish‘V"*^’J*nity HPiptSaJ ymaalrm 


M P » grocer, aged 47 ycar»» entered the ho*pitaI under the care of Dr 
M Rachwtlewttz, on the 7th March 1942, tnth a history of recurrent attadcs 
of fever preceded by chiUs and pain in the upper part of the abdomen 

Hu fenuly history rercaled that his father and one suter had died from 
pulmonary tubcrculosu. The mother bad died from cancer of the stomach 
Tv?o of bu children had suffered from severe attacks of urticaria 

He ^vas bom m Poland and came to Palestine 6 years He had 

never lived in a region known to be infested with malana. 

Hu past history was irrelevant except for tonsdectomy m 1994 and m 
the same year diarrhoea of unknown ongin lasting for 1 we^ which subsided 
without any treatment. 

In February 1941 he had an annoying headache and bought a powder 
from a pharmacist to reheve the pstn Several hours later he had a ngor with 
a rue in temperature to 39 8® C which lasted a few hours subsequently he 
felt quite well 
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In April, IWI be hid * »econd itt*ck iJimhr to the fii*t but he did not 
mnember whether he hid tiicn an inilgetic Some months hter after ttkmj 
t powder wtnch wis bought it the tame phirniicy to reHere t bad teh e, « 
rijor Tid rise of temperature foUmed. This time a phjwcun w*s ailed md 
be suspected in ittich of mtlim- Though blood-examinidon showed no 
pirtsite*, the pitient wu grren *o Intnunoscnlir injectioo of qomine hilf 
sn. hour later i second ngor with * further me of teatpermture op to 40-4 C 
setm. The ittset was eccofflpinied by TonunnyindicTerepim in the epigastric 
region which undated to the right bypochoodnum and the right ihcrulder 
To combat this pirn 5 c-c. of noralgm were injected. Two hours liter ih 
the symptoms disappeared and cm neat day the patient fdt qmte welL 
Another phytkian wat called, and a thoroogh general entnl nation, inclodmg 
\ tay picture! of the kidneys for pannephnQC abactas and of the teeth (gnn 
uloma ?) ihowed no pxthologial hndinga. 

In December IWl the patient began to suffer from darrhoea. The stool 
gam mm 00 retealed legetsirve forma of £gteas<v4* Anrofytjra. Trea tmen t 
with emetm bydrothhmde and stovanol was given, after which the patieOit 
felt well, except for sUght wrakneu which petaisted from the o ns et of the 
dysentery 

In Fehnury 1942, the panent once more had an attack of pam m the 
right upper abdomen accompanied by ngor and hyperpyrexia. Agam no 
malaria pamitei were detected m the blood. Notwnhstanfng this negative 
fading the tttenduig phynoan prescribed treatinent wrth plumoqube co(n> 
pound which eontams 0 1 gramme quutioc and CK)1 gramme plttmoqmne. 
This medication had to be stopped aher the second tablet, becaose the mg^on 
of e*di tablet was Followed by s serere ngor and nsc of lanpcrarure. 

On adnustioo to hospital there were no special fadings exc ept for tender 
ness of the n^t bypochondmim and a hypersensitire xose over the hrer 

Aahore t ar y Fim£^ 

Blood-count red blood ceOa. 4 080i,000 Hb 95 per cent. (SahE) 
white blood cells, 7,000 Differental count polymorphonuclear 50 per cent, 
lymphocytes, 44 per cent monocytes, 4 per cent, eosinophiles, I per cent 
htndfonm, 1 per cent blood seritmenution rate 19 hours ^ minutes (Lmren- 
mmtr) bleed sugar lOS mg per cent blood amylase, SO (SamogyV 
Tskata Art reacnon negative. Urine No pathological fadntgi. Stool exam 
atatton did not ahow any ptraritca, culture for bsdllary dysentery was aefatirc. 
\ ray picture of the brer xrgiofl showed no aboormaBties. 

CumcAL Cooux. 

Because of the relatiQnship b etw e en the mgestioo of the powder which 
we were told coottmed tmall amounts of qmnme faydrochl. and the appeuance 
of an sttadc, h y peiacDsi tiTcnen to quinine was si a p ectcd . This was more 
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probable because of the precipitation of an attack by intramuscular injection 
of qumme. In order to verify tins sospiaon a patcb-tcst with quinine omtmcnt 
(quinine hydrochL 0 1, vaselmi albi 10-0) was performed A small amount of 
ibia omtment was put on a piece of lint which was attached to the right fore 
ana- The hnt was covered with gauxc and kept m place with a bandage. On 
the other arm a control teat with vaseline only was apphcd- After 24 hours 
a positive reaction was seen on the right forearm i-e a red weal measurmg 
2 to 1 cm- The control test was absolutely negative A few days later we tned 
to provoke an attack, 0 1 gramme of quinine hydrochlor was given per os 
at 2 p m At 4 pjn the patient complamed of headache and nausea, which 
was followed by vomiting The temperature rose to 33*6*’ C He was very 
restless, his face showed an expression of fear and at about 5pm a severe 
ngor lasting a quarter of an hour set m and the temperature rose to 40^ C 
Severe pam m the whole abdomen which was eitremcly tender on palpation 
and bloody diarrhoea accompanied the attack- The stool was instantly examined 
and only erythrocytes and leucocytes were found- There we r e no amoebae 
or other parantes, A white cell count which was taken at the height of the 
attack showed a decrease m the number of leucocytes to 4,000 At the same 
time the blood pressure dropped from 120^95 to 100/70 After another 2 hours 
the temperature returned to normal, and ah the symptoms disappeared with 
the exception of headache and fatigue. 

COlfUEMT 

Though cases of acquired qumme idiosyncrasy, occurring in susceptible 
persona, who have previously received qumme for varying periods and were 
thus scnaitixed to the drug have been described by various authors (Hauer, 
1935 Natalu Jacobson, 1931 Settle, 1938 Gray, 1922 Dawson 
1930), a primary hyperscnutiveneas has only as far as we know been reported 
by Hauer (1935) The absence of previous cipoaurc to and contact with 
quinine m the past history of the patient, rosy justify our assumption that m 
our case we are dealing with a primary idiosyncrasy The form of reaction 
which followed the mtake of small amounts (0 1 gramme) of quinine is gtao 
remarkable Most cases of quinine hypersensitiveness show slnn eruptions 
(urticaria dermatitis, ccicms) as well as vomiting swelling of the tongue and 
throat, dyspnoea and diarrhoea, but rigor hyperpyrexia, ianhoea, cramplike 
pains m the abdomen, vomiting and headache ha^ only been observed m two 
cases (Hauer, 1935 Natalu) Similar symptoms foUowmg the mtake of 
amidopyrm were recently described by Alvarez (1941) 

The recognition of quinine idiosyncrasy is especially important m malaml 
regions where thii drug is so often used The sumlanty of a quinine reaction 
to an attack of malana, as m our case may lead to a false diagnosis- The con 
tinuation of treatment with qumme may further aggravate the patient’s condi 
tion and possibly be followed by shock. 
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SUkOtAXT 

A c*« of qmnme i tCtJayncruy h reported Tbc tfan re*cti(» lo local 
•ppBtadoo of qumioe wa* pontire The nuin Bvmptonu were ngor hyper 
pyrrol, durrhoca. cramplikc puna w the thdomcn, Tommng tnd hetdat^ 
*1^ tmulinty of the ngor to an itudc cS malaru u atrened 
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A SURVEY OF TROPICAL DISEASES AS SEEN IN THE MIDDLE EAST 
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LVTRODDCnON 

From Ylarch 1941 to Ecbniary 1943 I wai in charge of the Medical 
DiYTsion of a hospital in Egypt By the piped distnbunon of purified water 
a camp had been laid out m thu desert to hold about 100 000 troops served 
by a group of large hospitals. Troops ncie always commg and gomg some 
newly landed, a few gomg home, ranforcetnents bemg burned to and from 
the Western Desert, battle wom troops from operational fronts, icstmg and 
rc-ct]Uippmg There was a steady flow of local sicL, and an equal number of 
admissions from forward medical umts by hospital traiiL The pauents were 
chiefly of Bntwh stocL, but a native section of 48 beds gave some oppomrairy 
of scemg non-mdigtnous tropical Hiwitf 

We worlced at high pressure and my Division treated 17 000 patients m 
2 years, yet the sickness rate was low and the average beds occupied by 
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and wownded vra» but S per cent the Force a »maD fi^rc when « 
a yeaUjed that few could be " nek in quanm “ and there »«e no Camp 
Rectptioo bofpital* the proportion of inedKa! ro furgical sdmi'noru to oor 
boaptal was mice to nio a low figure A* we were n« a tpeculm hospital 
OUT paiicnis were tmicWcTcti admmiom and ror figurtt are probablv a fair 
tampk of the duc3*c madcncc m Egypt and Libya. 

Oor object was not research the Ubwatory staff was smalt and often 
orertaifd eren br routine nori. there aa* imzaSr a jhOTtage of mecbca] 
oSerrs, and each had 100 to 140 beds our sole dnttet were the rapid rtstonmon 
jif men to fighting fitnen or the relegatKaj of the mboorraal to an appro- 
pmte cuegorv and thm unnecesaarv menocm meant a senous depkoon 
of the scanty r es err eJ the dimaie was oot a sttnmlanng osse. and we all felt 
the weB-tnoWn lethargy of oor ocighbonn the IcBahetsi. Pejh:^ lha will 
ciptam the ptafnlly few gamermgi from our wealth of oppommirr 

n ofhng condtltotu 

The ho»piul had 1200 beds in a enm capanded to 1.500 tfarecnjoaners 
wm m marqoeei cr snuU terns (EJPXP) for isobtioo. the rest m Nusen 
or wattle and daub faoxs The sue was sandy gravel there were few net 
dan and the srmtcfs were not coid, so that the ctauTmom were well adapted 
to the dirrtare, and the gum daoMnfons wen wteds beat tod sandttotms. 
In the Kccod Tear eteem atr was uutaDcd thrtmghoui and replaced humcuie 
lamps m wards and htmg quarien hot water «a* avaEabk Cram cmemf 
beare d fay steam cent r ally gengfared oaosenascr was br deep trench bttrtsea 
and, for nif«ted stooU. Orwar pro Diet drugs and eqmptneni were the 
tame at m a imlrtaty hospual m Engfand or the B £ F but at urnes tbipputg 
kisses caused diSctduet m luppUet 

F.acrllent canteens and a good cmema were provided, and cnoralcscrnt 
depots were avadable and frerfr used. 

Treiwny of \frdical Offiem 

I was nnpiessed br the high standard of Lnowiedge the sooad gronndiug 
m general pTmaplc* the keomess and the adaptabduy to strange ccmdrocais 
and new diseases of the notocrou* Bnmh and Domnuon medical cSceri I 
had tinder roe 

hevcrtbelcM for milnarr purposes there a room for ImproTemcnt. Each 
mcdscnj officer has a 2 weeLs ctsturse <rf croptcal methane before gomg 
abroad, and this cannot be tnodiSed for those gtang to India or West AEnca 
or die Middie Ea« a suppleroem to sndi tcadcmic nmrocDoti a tew 
wes?ks traming in the nsedjcal wards of a nuhurv bospsial abroad would be 
hxrtitabic. The hospnal staffs are famibar wwh local problems, but all too 
frtipjmtlT die earir treatrocor of acute troptcal diieavi was In the hands of 
medical o ffi cer s ocwlv antred in the cotmmr onbunflatr with its diseases 
or treatment, and m the fighong maics qotie inaccessible to iluHcd help 
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Thu could be corrected by the posting of each new medical officer to a 
Mibtary hospital in petmanent or temporary exchange for a trained medical 
officCT from the hospital Two weeks postmg to the Medical Division of » 
hospital esrh year would also help to keep the field force medical officer up 
to date, and to give him the rlimml oppommiciea which he lacks hut u keen 
to have- 

Higher authontiea arc fuHy aware of the desirability of such local tram 
mg but It IS seldom practicable under conditions of modem warfare. 

Thopical DiscAsr^ 

Seventeen thousand odd medical cases passed through the hospital durmg 
the 22 months it was workmg m Egypu and I have analyTrd 13^500 consccuuve 
admissioiii for the first 18 months, the remammg 3^^ cases m the last 4 
months are comparable 45 per cent, of medical admissions were for tropical 
diseases and if desert sores be mduded the figure would be about 50 per cent- 
Tabls I 

6 144 CASES or TBOPICAL. DnXASES 


DyieDtery Grtxjp 

4 179 

99 per cent. "I 

Short term fereo 

1 103 

19 >99 per cefit. 

Mtkm 

7M 

1! . J 

Aritxiiufioni 

*4 

• 


ReUpsmg 

19 


Bilherzicaa 

19 


■1 per cent 




Leprtw> 

Effects of best 

1 

- 



Igoormg the mterestmg but unimportam I per cent., rwo-thuds of the 
tropical cases were admitted for acute diarrhoea, and onc-third for pyrexia 
with possibly sjJcnoincgaly These 6,000 sokhcra were m hospital for 2 to 3 
weeks, with often another week at a convaIcs«nt depot 

The madcnce of the non-tropical group of diseases was similar to what i> 
fotmd m England with one notable differener the low admission rate for 
chrome dyspepsia of 4 per cent. 

If scleaed and fit men are sent to the Middle East they suffer from the 
same diseases and probably to the same extent as m FngTnnd, but hospital 
admissions would be doubled because of the occurrence of acute diarrhoea 
malaria and sandfly fever 

ACUTE DIABRHOEA. 

Probably every soldier m the MJkF had at least one attack of acute 
diarrhoea usually soon after arnral some considerable degree of iramumty 
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ratm hJl^t ban ocrjiurcd and ibe lanry of acute diarrhoea in our fccond 
Rftatncr naj the fubjca of coamtent alihougb nm trtxjps m the area wetr 
badl? affected Not all cam of dianhoea were admitted to hoapital. and 
Major J H L. ELirrox from a ^udy of ibe booij m the M I roonu m the 
dinner thought that ally about 6 pet cent of ihoae rtpomng »ick aerc lent 
to hobpital 

The *a«3naJ incidence of dunboca u ncU Lnonn although hcopiiaJ *dmi»- 
Mom \*ncd according ro tbc fullncM of the camp the timter roootba pro- 
duced fe» c»^ vibikt there ncrc pcaLj m early and late nrmmcr — the drtjp 
m number* in high nunmer hemg a^aocutrd nitb frarr flie*. 

An mwrucTMe mihtarv on ua* upphed ^hen pcmcrful reinforcement^ 
nmted m the cnncal Augmt of pan of a famoia dnincm aimed m 

OUT area after a C|Uicl ravage from the Uiutid kmgdcwn and the njb«ec[uent 
<torv of the Dl^moo Jeaie* no doubt about rbeir ftme**. tougbnc** and dn- 
apline \et had they hnr force of circunuiance* been forced to figbt nithm 
the fim feu neeU of their arn%al f should doubt tbeir ability to bate done 
to and tbu noold apple to anv mx^ lancUog at that Rsiun m Egypt. Our 
htupttal wai flooded mth cam of acute durrboca. in 1 day ninety new earn 
Here admirred and I had 450 beds occirpted by dyscsteTY cam for a ahort 
dme One hatraltco alooe had 550 men m hospital during • penod of 5 week* 
and )Q I day 'tf them Here warded nith dtarrboeB. CJearly the raiagei 
nene greater than usual and raanv more ibao 6 per cent nere admitted 
perhaps onmg to the inevpenence of the unit medial ofBcm Uaralwd 
troop* aould hate dtfltcnlrr m punumg an inriuoo of rueb i country at 
rueb a season, sahed troop could honeier succeed — during the period our 
onn unit «ai aImo*t free from dysenterr 

I cannot add ancthing bm unprcsuoiu to the nrawm for tbc spread of 
durrboea In anr miLrarv exunmourv and m any cbmate. bnef atacLi of 
mild diarrhoea keep on recirmog — 1 haic seen tfab in England and m France 
WhiUt in Egypt throughout all muons tbu mcoaicmcnt diairboca kept oo 
in oar nardx per ha ps once a neek. and quite eluded all attempts at solution 
It appear* ro be a mild food poisoning and nor dysemenc. The mom serKm* 
dysenteni. outbreaks arc probably spread by the " dust of dried dejecta ” and 
tbe ’‘repulinc regunpunoiw. dangerous droppmgs and filthy feet of faecal 
feeding flies fouling food 

In incidence was lerr loa Hbcn flies disappeared in the utnter and m the 
extremely hot ratdsummcr necks «hfl*t it *»s common expcoence that the 
disease mu aJnjvs worn m the field when enemy territory nlth Its neglected 
siruaaoo was occuprd. The dysenterr rate bore a relat}^ ro amp hygiene 
and ann-fly measures, yet the disease has ncter yet been controlled in war 
and that our hoapjtal should admit on prerage of socty case* a sicek for 18 
Tnonths show* how unsatuiarrorv rfie poshioo K 

I am unaWc to mv Lunng regret to tell you about tbe peoNem as seen 
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hv the medical officer m the field of operaGons as I vras not sent fonrard I 
deplored the lacL of unifoTmity m treatment as described m the Field Medical 
Cards of patients rcachmg us — salts or castor oil altematmg with chall, and 
opium or opium pills were favountc combinaoons of pharmacological mcom 
patiblci The forward umta lacked specific drugs but many medical officers 
lacked practical knowledge of how to manage dysentery eases as they had 
not had the advantage of traming m a base hospitaL Had the special know 
ledge and pdgment of an officer who had had charge of dysentery wards been 
available m the field, with a supply of spcafic drugs, a large number of men 
would have been retamed m the line — mdeed many men were qiute cured 
ahen they reached us— -and a standard method of early tr eatment might 
have been established 

DTSENTtRT AS SEEN IN A MnJTABY HOSPTTAl- 

Apart fr o m our mnal and recurrcDt ward outbreaks of mild food poison 
mg, which I dumic minor diarrhoea and true dysentery were to us the 
same disease Every gradation of seventy was seen m affected units at the 
same tune why ascribe the mild “gyppy tummy” to the ingesoon of sand 
or a draught on the abdomen at lught or some other cunous theory and 
inc rimina te the dyscntciT badUu* for the severer forms ? The sdecove 
media now available should establuh the dmically irresistible conclusion that 
they are the same disease we did not have them, the pathologist would only 
culture shreds of infective mucus and we were asked not to waste his time 
bv submirang faecal specimens 

General BicCAiki has drawn my attention to die work of Perkt and 
Bensted m 1929 m Cairo which ccitainlv suggest* that most mw of acute 
diarrhoea arc due to baciUi of the dysentery group 

I shall not describe the clinical features of dysentery to you but our 
clmical classification of 4 000 odd case* may be of some value. Cases were 
rapidly divided by inspecnon of stools into ^ose who did not pass blood and 
mucus and those who did the former — the miWesI group — we called “ acute 
catarrhal ententif ” (gyppy tummy) os this did not require notification and 
It accounted for 56 per cent those who passed blood and mucus were called 
“ clinical dysentery " 20 per cent were mild 22 per cent, were moderaie and 
2 per cent were severe The more cxpencnced the person mspectmg the stools 
the more case* he had of clmical dysentery and sigmoidoscopy of the “ mild 
m ” group showed some degree of cohus Seventy is aq arbitrary dimg to 
assess I have *ccn no ease of dysentery smee ray return who would have been 
sent rate a hospital m Egypt whilst our mildest cases were too HI to be 
treated in their units Life uas threatened m all the "severe cases The 
average duration of stay m the "mildest group was 10 days of the climcal 
dytentcncs 20 days m two sene* of 600 eases mcluding sulphaguanidinc treated 
ca«« 
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Trttlmenl To amtrd p i ’Pgr m « graphic method of chartuig tfae freqococy 
of noob ms uKd t^itfa « daDy detcn p don of * mortung ipcomcn. Our treat 
molt ww Toy (impJe fma rew m brf and, tocomcnc ftrength m Jcrcre cue*, 
tbe ujc of a modjSed babj« napkm — a djaeotoy pad water only by mouth 
for ]2 boun. tben a gi^aated bland diet imd} tbe stooii were nornu] 
morphme *ai given to rehete *evcre pom no other medicinal treatment »ai 
med cxrcpt tulphaguatudme m •eleci^ cates, and we had no l e gi c t* about 
our early dmitc of tUt* or canor cdL DdjydtfltKin was my rare, transfuuons 
of plasma or nbole blood were osed to conect U. 

Dysentery wu for m a cbtuca) problem and its treatment nas guided 
by our general rmpresaioo of tbe poem and h» ftools. tbe presence of a 
tender iluc colon bemg a valuable mdicatron of sc t p ny and sigmoldowt^ 
essential tf tbere were firequait or abnonna] noob after a weeX I tfalnl the 
attempt to tsolare the dysent e rv haaQin has become a fetnh, qoitc unpraetK 
able under field condbicns and givmg do tnndy help b) treatment — U u a< 
reasonable to withhold antuoem unnl die positive cliphtheru twab l e tuin t. 
as It ij TO withhold calphagnamdiac and Sbiga fcmm andl tbe stool cidture 
ts reported on for s ue cm prompt trcatxoent on a diolcal assessment ts 
e isen teaf. 

^ In our large number of tsolartons the pertentages were Flexner 70 per 
ceon. Shiga 19 per emt Socoe d per cent Sdim/tz 5 per oem. 

In cases of over a wcel s duratioo Ubomory help » essential to exclude 
r amoebtasis n u preferable to have the patbdogm ptesent at the ugmoidownpy 
with his microsetye 

Probably the ideal rkould be for the mccbcaJ officer m charge of dysentery 
«ards to cairv out hi own mtcroacopsc exammaxicins m an nnproviaed 
chnical r oom and tha noold be es«cQQd m a district where there was much 
amoebsc dysenterv I imdertraiid dm was done successfully in Isofth Afnca, 
bur It «ouid entail the capture of a fair number of addidonal rafer mc opet. 

StTEffON umne Tat^rinrcr 

As Lt-Col PajrvT and I* hare alreadr pohbshed our impression of 
nearlr 500 ca«es I shall meielv giie a snmixtatT here 

1 SidphamicfTTide Smr-ihrce cw^es 'Rcie treated and the opcriinent 
dheontmoed oo accoimt of poor results 

2 SsdpbaptnAnc XinefT«vcn cases were treated the results were 
nearly as good ai with ^ulphaguanuCne but nausea vonutmg and maloiw 
were "o marked that we fdt its me nas oolr justified when ralpbaguanidmc 
was unobtainable 

3 SuIphmlhtM-ole Sulphadtsztne Swxwxl^alphaihna oje Supplies were 
inadequate for a mal I feel that tbe cheap rulphathiazole with m low 

BcLiiEK, E. Sc Plnrr W M (1M5) BacalisTy djsenterj CJiemottwjpj’ m its 
pcsn u e m . Lmcet B. €9 



tcmaty would be ideal for field use if its action approadhea that of sulpha 
pyndmc. 

4 Sulp^ujgtiamdjne 

^ Gyppy tummy" I know that many Sisters and hLOj treated them 
selves, and did not go aicL Seventeen paaents were treated with an average 
stay m hospital oi 6 days. Many of ns remained on duty whilst on ambulant 
treatment £er actual dysentery — it was perhaps a point of honour but the 
experiment justified its^ it is however inapphcablc to the cases with a brisk 
febrile onset This was done by the Australian troops m the South West 
Pacific with excellent results 

Dysentery proper Three hundred and six cates we r e treated. The 
important pomts can be briefly summanxed — 

1 Indication 

(a) Ideally every diarrhoeal case of sufficient seventy to be admitted to 
hospital It 18 as irrational to dtscnmmatc between grades of s e v enty as it 
would be m pneumonia, mcnmgitis or gononrhoca if savmg of man-power 
as well as life u an objecL 

(b) jyith limited supplies (1) All icverc cases (2) Moderate cases not 
doing well or pemstmg after a w^ (3) Mild cases — key personnel only 

u ZTosege Large doses must be given, and contmned undl the stools 
have been normal for a day or two 350 grammes was our mBTininm , 100 
grammes the average, and 30 to 40 grammes adequate m early cases A safe 
system was 6 grammes at first 3 grammes 4430urly until the stools arc 
two to three d^y then 3 grammes thnee daily for 2 to 3 days, but this 
dosage was doubled m very scnoui cases. 

ui, Toxiaty Subjectively there were no toxic effects We had four 
cases of rubcIlifoTm rash about the 10th day and one case of sulphaguanidmc 
kidney which rec o ve r ed. 

iv Results There is a rapid general action — the feelmg of misery or 
malaise quickly goes and an apparent dc-toncation oceans we aH obscired 
this, and both Pwest and I have experienced it. The dysenttne symptoms 
rapidly abate — pam goes the stools Himmis'h m numbw and imp r ove m 
appearance — the rescdution of the inflammation was ngmoidoscopically 
foUenved m many cases 

Figures arc perhaps much less impressive to us han our dmiriil im 
presiions — but they support he value of sulphaguanidmc. 

(a) Of 203 acaite cases treated, and these mcluded every severe and nearly 
every moderate case with some mild oiws, the average stay m hospital was 
17 days stools at the begmnmg of t re a tment sixteen on 5th day two to three 
on 7th day normal In 600 consccuave cases of all grades of seventy and all 
methods of treatment the stay was 20 days 

(h) Co«/ro/ senes Thirtv-six moderate cases were treated with the drug 
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cm odiomioo and thirty-iix jnoderMc withom )i — ihcv were a< com 

parable *s pturible. the cvncwl tenet bang Icm tn cit. 

(c) Subsrule tnd chrximt ann. If a »pm6c bacilliM couU be ijolaied the 
re'pcmae »a* good coe cue of 6 monih$ randtog who*e apparentlv arooebtc 
ulcere ga\c » culture of b»dllu<. cleared up m a 

(dj Death In ibe prwcnt »cnc» there were two deaths but ue had two 
later death* to the final tnortiBre rate for djwjterj- eiduding tboie oot 
pa nsg blood or mocu* war about 0 lb per cent or under rwo per 1 000 
Tw H 
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One dted os (be I5tb da\ but be cnlv had I dae^ treaanent cwo 
C3«e» reached u« with pencoiic ab*ce*s<« one cate of Shiga drxmterv thu 
xrested from the 3td dae aod died m tpne of tulphaguaiudme Krum, mtrv 
fu icu. etc 

(e) Sftjtithe Only a long follon-up «iD »how ultinute result* I know 
of only ooe who wiO probably have chrotuc ukmnccu. »nd dunng mott 
of the tuoc Tve could hold occr care* uorU they were fit for durr — a feir trere 
transferred to Pale«mne *eniKoa»«]e«cem during ibe Alamein battle trod 
1cm tight of 

Ttrerment 

In onlr eight care* of Ship dvrenterr wa* reium u«ed *iQce mlpha- 
gnarodme retnli u g getted that it wtw utmecettarr 

Flagr/Zate Z>v*en(er% 

In « fen chronic cates of diarrbuea Ctsrdia lamhlia wai found m the 
nooh and a couree of atebrm rendered the paitcnirs rmiptDa>frec 

Cholmftnm Dwrrfioeo 

h.o true cholera was iren bui an alarming minor cratbitak of dianboea 
reproduced fatthfuDv the picture of cholera, with the repeal Hoob the 
panentt did not re«n ill emoi^ for cholera, and *11 reccncird rapidhr 

dmoehu Oitcnteri 

I aro dusoDTtied auh the record of a low incidaice of amoehiasit — I per 
cent we did not mr*s mT ca't* of hepatic amoebiatu as the morbid anatomitt 
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had an opportunity of confirming the diagnosis in all death* — an cjnpirical use 
of emetine in smpiaoin eases and an atvarencss of the possible meanmg of 
unusual right basal infections sailed our patient* of tvbom we had about ten 
Every effort was made to diagnose amoebic dysentery the proved cases did 
not show the typical old chronic ulcers I have seen in England but I came 
to regard a curious gelatinous oedema of the mucosa as characteristic of the 
acute type amoebic dysentery of the proxiinal colon only may escape detec 
non as the pathologist has to depend upon bed pan specimens and has not 
the same ch^ce of findmg the raotOc amoebae as when he is worLmg m the 
same room with the tigmoidoscopist. 

Our standard treatment of amoebic dysentery ivas 10 to 12 grains of 
eraetmc then 4 grams of stovanol twice daily for 10 days, and finally 3 grams 
orally of emctme-biirauth iodide daily for 10 days I did not have a relapse 
admitted after such courses elsewhere whilst the use of qmnoxyl instead of 
E£L gave us several from other hospitals — I ha\c recently had a confirmation 
of such relapses from a colleague in Tripoli- Doubtless others saw our re 
lapses, and it is impossible to draw codcIusioqs from these impressions 

SFTORT TKRil FEVTHS 0.1) MAl-UUA. 

Half of our medical admissions were for commonplace “ English ” diseases 
one-third for diarrhoea, and one-suctb for short term fevers Two thousand 
patients irerc admitted with a simOar clmical picture — pyrexia often heralded 
by a ngor severe headache, vomitmg and often pain on movmg the eyes 
there were no signs beyond frequent splenomegaly and pmk-cye. We had 
few cases of MT malana and no pernicious forms, so that we could usually 
temporize and we withheld quimnc unless the paaent was very ifl or had 
hyperpyrevia 

The lapse of time ga\c u* the diagnosis m some cases, dysentery jaundice 
one case of poUomychtis the laboratory helped us m others — 735 ease* had 
malana and nineteen relapsing fever m 1 153 ease* the pauent recovered 
m a fcTv days we thought KXS of them had sandfly fever but were not too 
sure of this and n ere quite at a loss over the rcmaimng 348 

The first sandfly was discovered bv Professor P A. Button on 6th April 
1942 so we could with tome support call our short term fevers sandfly fever 
quite Similar case* occurred m the winter and patients with classical symptoms 
of sandfly fever were proved to have malana I hesitate to diagnose sandfly 
feicr With any certainty iti the absence of an epidemic — one patient after a 
typical attack developed crtcnsive paralysis from pobomycbtis another had his 
third attack of sandfly fever m another hospital and was shown to have 
relapsing fever 

I suggest the name “ short term fever for this group it reveals one s 
Ignorance of the cause of ncariy 10 per cent of the medical admissions and 
further research raav find several new diseases- In management is quite 
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nropie twice daDf blood film for 3 day*, the retenoon of nuplaoo* caie* 
for 2 wcelj »o that there b miK for a farther ittadc of relipimg fercr to 
occur and the adnunhoaQoa of quinme ihould iplcnomegily — m«\«n3 
— develop With the lir^ numben mrolted ndther early blood culture nor 
a rounDc leucocyte count wai po*«fble, and full mtattgarion had to be 
rcKned for caae* going or longer than 5 day* 

hfaJartM 

Wc had 735 case* (BT 81 per cent^ MT 6 per cent^ Quartan I per 
cent clmicaJ II per cent), but I *aw only one dangerously ill man — be 
flmrn through Centra] Afnca eatpencnce nnpreised os wuh the protean msm 
festauoQi of the dbcaje, but not irlth it* dcadhnea* — a dangcroos Jmprextion 
if we had suddenly been tent to other area* Our trom cases came from Crete 
during die brief early summer campaign there in W1 

The tieatmcnt tyas standardized quinine unnl afebrile. Then itcbnn 
0 I gramme tds for 5 day* and then pUsmoquine 0 01 gramme tda for 
3 to 5 day^ the reltp^ rate was low but we had a good many telapaes in 
South AfrKajit who had not had platmoqtuoe. 

The ooly death was from acute haemolyuc anaemia dunng the plaamo 
qiuae coarse, pethap* t coincxlesce a* we had mo nnubr case*, ore fouowing 
lulphapyndme and coe tdiepathlc 

THE 1 tra exstr or TaonesL Dm^axa 

Medically favtaatmg but of no military itsporaoce owmg tb the small 
numben larolied yet bnef raeonon of •otne of them mun be made. The 
group u made up of pcHagra thirtyooe beriben three, relapsing fetcr nme 
teen, bUhamasti eighteen kalaazar *ix leprcay one dfem of h«t one 
ftr/ZsgT* Thirty-ooc cases 

In the summer of ISHI an mieTeumg outbreak occurred At a nearby 
P O W camp housmg «bout lOJXW Libyans the occurreDce of •cuny bad led 
to a modlBcaacn of diet by mcreasuig Tcgetables at the cipawe of die meat 
the diet was rooghly bread 24 oz meet (raw) 1 oz cotton seed ml 2] oz salt 
sptcet vegeiabl^ but no milk, eggs or olhd Many ca« of duirhoea 
occ ul ted In ibc spring and in a fatal caac Ma^or R I^\’zjtTAJT raised the 
question of pcllagia Eeaminatron ^e^caIed o%er 1 000 fjir» of typical pcllagm 
of whom about 200 weir morlerately wictr and thinv<rac teiy seicre Tbew 
latter I had m hcKpital. put them on a full diet with 100 mg of meottme 
ncid, and sated all but one. who died frosn T B In the camp the diet wa^ 
nt once atntabh' modiSed by adding imik rwiung the meat ranoc to 6 oz 
and i«ubg peanuts The clmicil features were the usual ones, but neurological 
and mental change' nnr almost absent 

Penben, Three ca»e* 

A few 03*0 occurred m the long distance deaerr groups, and m the 
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besieged Tobml. gamsotL We had one fatal fulminating ease of mixed 
beriben, and nro milder cases who recovered on a mned diet and 150 mg 
of vitamm B, 

Relapang fever Nmcieen cases 

Tick-lMnie relapsing fever occurs m Palcstmc, Crete and the caves round 
Tobruk as well as other parts of the Levant. It proved at first a puzzling 
disease — the nek bites unobtrusively and most patients were tmawarc that 
they had hern bitten spirodiaetcs are very scanty m the blood the neuro- 
logical compbcations of lymphocytic mcnmgiDs, or cranial and other nerve 
p^ics or l»th combrned, were for us unexpected the disease was resistant 
to most drugs but I thought stovariol was effective the febrile attack was 
hnef and imiilar to early malana and sandfly fever 

Latterly we fdt we could make a clmical diagnosis after a few relapses 
hut I believe a c orr ect diagnosis was seldom made m the first bout. 

Bdharziasis Eighteen eases 

Fifteen cases were m Maunoans who came to Egypt with it one case 
was in a Senussi two only were m white troops one infected m Durban and 
one at Ismailia, probably whilst watering a garden with water from the Sweet 
Water flnnal. 

It was a dull disease — terminal haemanma or cyratu as the symptoms — 
and the only thnll was seemg a miiaadmm hatdi our Its mterest u its 
piacncal absence, a mbuic to the troops good water dtsciplroe. 

Kxda-azar Set casei. 

This was of the peculiar Sudan type, with difficulty m findmg loshmania, 
and resistance to antimony with 3 dramatic response to neo-stilbeDe. One of 
our eases was from an endemic zone m the Caxncroons the others were am- 
tracted m a localized area of the Sudan where large numbers ocanred. The 
first case quite baffled us — a typhoid-likc illness w^ marked Icucopacnia god 
splenomegaly as soon as we were aware of the cxmcnce of the disease m the 
Entrean front we watched for cases, and discovered the other three. The 
Laboratory helped but little as the fonnol-gcl test was only twice positive, and 
we foimd leishmania only once The cases aD went to Cairo and all cleared 
up with neo-stilbene 

Effects of heat One ease. 

Although every preparation was made for cases of heat hyperpyrexia both 
by direct admission or as a comphcatioo of diseases under treatment, we had 
none hvperpvrexial eases occ urr e d bnt were all due to mfecoons We were 
in a region of low humidity although shade temperatures commonly exceeded 
105® and once reached 120PF 

It IS probable that this war will lessen the populanty of the topee— m the 
Tvnddle East merely a clumsy headgear that finally Irame optional The 
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expenmeota] «oH. done by Ma»su id Penis on rabhiu, and proented to 
thu Soaety fhoold hare remg hi death Lndl a decade aga 

One fatal cajc of beat exhaustion tjccnned — a wldicr t\ho had had an 
attack m the Red Sea amved m Egypt darmg a heat tratc he nas adinmed 
with a wceki hmory of anorexia, weaLnew and 1cm of weight had a blood 
p i e tiur c of 62 mnL of meiLurv with ■ blood count of 61 nullKiti red celh, and 
130 per cent haemoglobin he deieloped annna. and died of vime type of 
renal faflurc. the blood urea bemg 3^ mg per cent He failed to respond 
to flmeU br aH imitCT The auiopey gate no farther dues. 

CoxtxCTiov. 

Let roc crate rour indulgence for a eery free cxpresilon of opinion, by a 
tropical nro. on vour tpecul rob^ea I •honld fpe^ of these marten ulth 
les> aiTuranct had I twentr instead of mo reap- e\pcr»cnce 

Duccssiox 

Th* gttlrman (glr HaroU Scott) Gentlemen, as regards Colonel Btxues s 
paper I have nothing to sar at present m Lmx the less I say the better— so 
many people wonkl like to speak «ho are more n fat with the subject. The 
ratio of three medical cases to two surgical in war tune u untmiaJ if not unique, 
^en one thinks of previoiis wars before ibe la« the propomen was tweotr 
or more medical to ooe surgical ^gaoi. the charsaers of dbeaaes teem to 
alter fmm tune to ttroe In the South Afncao war I bad a large cumber of 
cases of drsentery under m) care, end I foond that the c o Mv nt r a ifi snip hate 
gave wonderfol results instead of negligible as Colonel Bruost found m the 
present canipetgn Patients used to react m 24 to 48 hours and stools would 
be reduced m number to three or four m that tune. Such tr e atm ent was found 
to su c ceed m the baallarT fonn onlr not m the amoebic. We used to fire it 
in doses of 10 gratas in a drachm every boor tin the stools became faeculeot. 

LL-Col C H Barber I would like to ask Colonel Bulmxx the result of 
trcstmcDt by d ya e n ter } serum t He oolv used it in eight i-***^, with good results 
m one. Was the good result due to suiphaguanidjoe ? In the other se v en cases 
It would be mteres ti ng to know the effect of the serum. I was glad to bear 
Colond BcLMtt s comments on the to pee and heal stroke I th in^: the effects 
of heat are most often due to the body getting o iei h eated not frotn the rays of 
the sun but largetv from ndatran from the ground. \ou do not get it in the 
HU stations where tbe sun is still s tru ngq- I have long advocated a topee or 
bat made of light straw whicb docs not beat tbe bead and yet pro tec ta from 
tbe sun s ran. There wo e cxpenmecta rears ago on the effect of tbe direct 
raya on monkevs beads — before the expenmenta on rabbits — and it was shown 
that you could expose a tnonkei s bead for houra to um without bann prorided 
ton kept tbe bodv cod Talking about pellagra, it was not clear whether 
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protean wai added ax wcW a* nicotmic aad, or whetHer the amount of protein 
■n-as reduced 

Sir PhlHp Manson-Bahr congratulated Colonel Bulmer on his excellent 
and csscnoall^ clinical paper \x one \rho dunng the last irar had on many 
occasions been ovcnchelraed by avalanchct of bedpans, he could sympathue 
with the quesuon of prompt diagnosis of bacillary d}'sentery ^^’hcn he com- 
pared the record of sixty cases of dysentery a week with as manv as ten times 
that number during the Gallipoli cpidcnuc m 1915 and m Sinai m 1917 it 
showed what a retmuiable change ^d occurred m the inadence of badllary 
disenterv It was at that tune quite impossible with the Umited laboratory 
faahues at our disposal to attempt anything in the wav of large scale isolation 
of specific dysenterv bacilli, and therefore it is possible to agree that the mtro- 
ducnon of sulphaguamdmc treatment has rendered these bactenological 
refinements from the practical viewpoint, unnecessary The mere statement 
that under this irearroent the average case was passing normal stools within 
hve days was ample demonstration if further proof were needed of the efficacy 
of sulphagutiudine treatment. 

Reccnil) there had been some closely argued cnticasm that the claims 
of bactenophage treatment elaborated in Alexandru had been neglected. 
Extravagant claims bad been put forward and be had met many who stated 
that Its effects m “ gyppy tumm) and other explosive diarrhoeas had been 
^^deh’ recognized and that this treatment had much support in the Navy He, 
himself had remamed unconvinced, as be was unaware of any carefully con- 
trolled senes of cases subjected to bactenophage treatment, and he would be 
gUd if this bogey could be laid to rest. 

\x regards the outbreak of pellagra in Italian prisoners, he could not fail 
to be struck b) the wa\ in which that history under similar circumstances in 
1916 bad repeated itself But what a change had been effected m treatment 
of ihw disease by Dicotimc aad ! Most assuredly m those far-off dan the 
great majonn of these acute cases would have succumbed. 

As regards the great group of pyrcuas of uncertain ongm he would like 
to enquire whether sternal puncture, on which several pape r s had recentlv 
appeared was found to he of real value m diagnosing obsoire or evanescent 
infections with Plasmodium falafianm It would appear that this might be a 
valuable method, for 25 yean ago there was, as now a tendency to lump all 
febnculae together imder the convenient camouflage of sandfl) fever Subse- 
quently many of these cases relapsed and were found to be m reality snbtertian 
malana. 

Professor P A Buxton In the beginning of his paper Colonel Bulsier 
gave an account of that enormous camp m the desert roughfy between Suez 
and Cairo, There was one pomt about it, which interested me very much when 
I lived m It m 1942, a pomt to which he did not refer In that large group of 



thu muft be talen *s local, u it u not the proportion of medical cate* to battle 
catualtie* throa^bout "NDddlc Eatt. 

\a refardj the earie bacteDologKa] diagootu of drtentcfv I agree that 
the DccrtctT fetr ihi* hi* been changed In the rntrodoctioa of the “ ttJpha ” 
dnjgi. ^\e have now gnen op the romme bactenolopcal cutmoatioo of 
JnemcTT ttooU. btit I do not regret that ne adopted it for the firtt few jean. 
It ha* gi ven ai a clear idea of the modnice of the didcrent type* of dnenterv 
and hat pTot ed eaxellent tramtng for patbologitt* «ho had no prenoo* experience 
in that rrpe of miesogation, I nnght have brought with me an analyaa of *ome 
60 000 of drtemerv It will m ta e i t too to knotv that the percen ta ge of 
amoebi dvjcnterT wa* let* than ^ and that, of the different npe* of dvtcnterr 
baolh uolilcxL bhiga t bacillu* compnted approMmateh 3) per cent. 

\s to ser um treatment, I thinh Cokmd Bruira t ideas would hare been 
different if be had been m Middle East m the pre'SulphagTianjdjoe da\* At 
that time I saw with Colonel Hamilton FaDUJnr a number of v nr *e\ ere case* 
of bacillarT ditea terr bui-b case* hare been rare in Uler ve ai a and I attribute 
tht* larpeh" if not whollv to eartv treatrocni with fnlphaguanidloc- For bhjga 
mfeetions we used a coi>centrated aontovia tn dose* of 100 000 unit*. Tins 
produced an unmedute amelionmoo of ayinptocD* Ustinc about 24 boon, but 
thereafter the patieot t coedmoo again deteriorated. We formed the opinion 
that if serom waa given at an earlr stage it had a more per m anent effect be caus e 
It aSowed the paoent t natural processes of defeoce to cotoe mto amoa, but 
XQ later suge* the effect wu (emporvT enfr e came to the conduaioo that 
the best tr eat m e nt for acute twoc case* was a caotbinaQOO of sulphagnsxudine 
and antitosm. Netertheless what Colonel sar* u correct, and 

nowadar* in sulphaguamdine-trcated cases there u terr htde need to use 
jeiunL 

We have been mcreasinp cieathr the use of signundo»copv and hare 
found tonje omiioal picture*. I thmk some existtng conceptions mar need 
remHm m the bghi of tfn* e\pcnencc. Colond Bclmi* referred to one such 
case. 

SifPHTTjr Mtxso'v BtKx has raised the question of bactenophage 
If 1 mar I »hin ttv a few words about tin*, a* we hare earned out »ome mrcsti 
panons subsequent to Colonel Brmta * departure. In the advance to Tunma 
we captured large quantraes of German medical store* inchidmg an exccDent 
poJjrjciU ba ct e n ophage which was the sundard treatment for bacillaiy 
drsenterv m the German armr We divided a pnaoncr-of war camp mto two 
seewm*, and treated aH cases of baallan drtenterT in one *ectioa wr^ standard 
bactenophage treatment, and those m the other half with ordinary lahne 
treatment. Bactenophage treatmem was started the moment a patient com 
plamed of anr mtcstinaJ svmprom. ^dimasioQ rate* for dvtentery were prac 
ticaljy Id enti cal in both *€ 011011 *. and the duranon and fcvemy erf the dhease 
W er e not dramatically different. If anTthing the figure* in the bactmophage 
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sene* were slightly better but the difference was not statistically significant. 
We also earned out an experiment m prophylaxis along the hnea recommended 
by a G ennan observer All the inmates of one cage were gt> en bactenophage 
on three successive days Contrary to what has been claimed elsewhere, the 
subsequent madence of bacillary dj'scntcry in those so treated did not differ 
from that m untreated cages. There was no evidence of prophylactic action 
In addition we had an unexpected confirmation of our findmgs In a 
certain area there is an mtemee camp in which considerable numbers of enemy 
aliens (chiefly Italians) are confined. These enjoy certain amcmties, mcludmg 
the pnvilegc of being visited by rclativts, who come periodically bnngmg 
presents, mcludmg large quantities of bactenophage, which is taken prophy- 
lactically and as treatment. Nearby is an Italian pnsoner-of-war camp m 
which no bactenophage is used. The sanitation of the two camps is identical 
m both cases under our mili tary controL We were able to get figures of the 
admissions for dysentery m the two camps over a penod of months, and found 
that the prisoner of-war camp was rather better than the other 

Colonel Bulmer said he had a case of malana mth haemolysis due to 
plasmoqume I would like to know how he decided it was plasmoqume poisoning 
and not blackwater fever , 

Colonel Bulmer mentioned some I 100 cases to which he was compelled 
for want of a better to applv the diagnosis of sandfly fever I think thut. 
diagnosis is run to death It is probable that the majont> of these cases were 
not sandfly-fever and I think it would be much better ff we used an honest 
diagnosis such as pyr e xi a of unknown origin stating the number of da3rs 
ot fever eg P U 0 3 dsy P U O 5 day etc This might lead to 
the diffcrentutxon of types which are at present camouflaged under the blanket 
diignoais of sandfly fever 

As r^ards pellagra and diet, apart from the actual scale of rations pronded 
there is another fretor to be considered. Some of these native races refuse to 
cat certam components of the diet provided for them. A diet may be m cverv 
way adequate, yet for the aba\*e reason fail to prevent deficiency disease. 

The President I would like to mtcrpolatc a word with regard to what 
one contributor said about desert sore I can trace it a good deal further back 
than he has done. \Vhen I was m the RJk.M C m the South Afncan war I 
saw a good deal of veldt sore. We got no results from ordinary treatment of 
ulcers until I examined them and found the diphtheria bacillus m the discharge 
I was then able to get antitoxm and apphed swabs soaked m antitoxm to the 
tores and they cleared up wonderfully One case had definite post diphthentic 
paralysis That was m 1901 

Lt -Col Bulmer (in reply) hoped that he had not given nsc to miscon- 
ceptions by compressing the subject unduly He thanked Colonel Boyd for 
dealing with bactenophage m the treatment of baallary dysentery 
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M*nv cpdtcn had apoktn of the vihic of Shi^ ano-aenuB be thooght 
the introdactjoci of ndphagumidtce had sude rt* n*e aeldom ueceatary bat 
be had no e ap tnc n ce of ^ rwnlti of xmi n ircaUucot alone. The orden 
from the Medical Directorate m the Aliddle Eait were that tenim most be 
used on aD serroo* cases of Shiga drseotesy the spcaier had accepted the 
rcsponsiHlitT of «rthbol£ng serum cn such eases, and onng otdv sulphaguam 
dm e, the response had been a* sansfretofy as Trbeo both n ere used. The chart 
shown on tbi setteo which prorofced the daeuwoo was intended to demon- 
strate a tunpJe method of reconfing progress tad not the rahie of specific 
trea tm ent which coold not be jndged from a few stnhng charta. 

The treatment of the peflagra eases was hr gmng them a fuH, baUaced 
i£tt to the senomh' dl ones mcotunc aad was administered, bm ribofl ail oe 
ms not arsQable 

Sir Philip Mt:rKr. Bvhxi questions abom haejenophage had been 
answered by Colonel Etorn Colonel Bvlutk did not thmh that missed cases 
of malaria •ccoimted for matrv of the u n sa tisfat aory group of short term ferers, 
ahhoogh sternal pusctoie was not earned ooi rt was certain that of 
relapsing fercr nere mis sed. 

The speatcr <fid not agree with Proftssot P A- Berro^ $ suggestion that 
gyppy tummy *' was not di-setuenc, sod unsuccessful atte m p ts to tsoUte the 
dysestsrr baolh were due prohahlr to the shseoce of sdectire metfia. 

Air Commodore MorroVs quesnon about the diphthenuc desert sore 
was of great im porta nce — in the speaLers cases a few showed drphthena 
baedh, <mc uoerpecred frtility occurred. In Palestine the Aostraluns, 
the speaker beheied. studied this sub;(ct rcry Fully and they did not get po si t i re 
swabs from the sores until an outbreat of froml diphthena oec urt ed m that 
emmay It u probablr true to ssr that deset tores are doe to unhnown factors, 
and are not diphtheritic lilc anv other abrtnoo or wwod, tbev can be infected 
seeondanfr by the Klefas-Lofflcr baciUut. and a type of nouad diphthena be 
pr od u ced, bur in Egypt the number of such cases was negfigiblc 

The panent with heat erhainuon did not h a r e emmpt, and be was gneo 
salt in large doses, both br mouth and mtrsi cnousl> 

Dr bTvwrss questiafl about where flies, if they are drsentdrx earners 
can infect food » difficult to answer ibe speaker thought bread was possiblr 
co m a rm r a ted, as there are ample op puf t mu nes between the field bahencs and 
the unit kitcbens- 

In rcplr to Dr Feli^ the speaker said that speofic ann-scra mere not 
used m the treatment of tTphoid fe\er 

Colonel BoTP bad nured many interesting potmx, and corrected setcraJ 
of the speaker s unpressiocts Colond Boti> had access to the ufficiaJ Middle 
East stantoca, Colood Btlmi* had merely ha own hospitals records. The 
fatal case of baeinolisis attributed to pjaazonqmne might have been blsdrwater 
ferer but could not be dogmatically asenb^ to makna, as puasrtes could 
ae v e r be ffisccnered 
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BACTERIOPHAGE THERAPA TN BACILLARA DASENTERY 
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The dtECOvery of hactenophage by Twort m 1915 and dHerelle m 
1917 opened up the possibility of usmg tbs agent therapeutically m the 
tr e atm ent of certam bacteml ducasea of which bacDlaiy dysentery on account 
of the fluperhoal and ac cess ible situation of the lesions m the bowel appeared 
to be per exceHaict one m which it was likely to be successful. Many observers, 
including d Herelle himself chum to hare obtained striking results £rom its 
use m thin disease, but others have found rt to be without effect. AD trials 
hitherto made m mflrtary practice fall mto the latter category and for this 
and other reasons it has never been adopted as a standard form of treatment 
in the Army 

Recently a imique opportumty arose to make a thorough investigation of 
thin subject, the results of which arc presented m this paper 

Liteeattjre on Bacteriophage Therapy in B\CELLARr Dtsenteht 

Ehfficulry ha* been expenenced m g,itning acces* to all l e ler e uc e* on this subject 
crwmg to acavo service conditioos It u believed that the nnjonly of nnportxm paper* 
m Enslrth have been consulted but many m oiber Isoguage* hare not been obtuoable 
In certam cases tt ha* b een nece ss ary to rely on excerpts fnxn BaJUUm and where 
the ongmal has not been consuhed a note to this effect ts made 

DWTSON (1922) (original not available) had a ‘»S per cent. mortaliT m twetve bac- 
tenophagt treated cases of bacillirT dysentery m childr^ Flemer s baciihrs was isolated 
m ten of the cases snd of eight strzins tested seven were susceptible to bactenophage. 
Large and frequent dose* nerc used — frosD 5 c c to 1 3JO c.c b«ng gneru Seven cose* 
wer e treated orally five by enema Faihire mas atmbuted to the fact that therapy was 
cnmintrKed too late in the course of the disease 

Costa Cble (1924) m a paper whirfi give* no stxtutics and no fig u re s zs to number 
of case* concluded that Bjctenophage ts easily the beat treatment for bcdllary dyieotcry 
Its action surpasses all other sgents — the s>mpto*ns dunimsh coosiderablv m 4 to 8 hours 
and the illness enters mto its convalescent atage m 24 to 48 hours after admmmration. 
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S»rwi and McKooXT (132*) forrcinaf arttlat>ic) trrifrd tuentf ca««a of Shiga 
and Flanwr m/trtjon, ra ne tt to «ithin tbt fim »etk of tb* iDnaaa *itb 10 cc. of b*c 
lenophagetd* onllr Tbemartalitj rattam 10 par omt. ajid the nertgt •nrlQ boapital 
5 8 da> I fa aocnn hat ttnbnc ccmtme) A comnW Jiroup in (7 maiiber) 

not treattd br hacttnophage had momhiy rate of 40 per cent eod an r^trate ataj In 
hoaprtal of li 8 da>i 

C u o u rwcrar and Monaov (JfG'i) (ongmal not amlabk) treated afitfi ouea of Shiga 
■ nrl Flaaief dy w nter y »rth a polpainu bacteru^duca cmng 2 c c La a, the Jat day 
and b d a tbeieafrer The mcrtalitj rate naa 4 per cta« No te tefen i.e to controta ta 
amiable 

Ta\xo«, Guvu. and Thawt (IMi) fongmal ao< aecn) treated oaaea m which only 
aahoctmtmalbadtlapaedberaeenooaetqftbadw ca aaandtreanDep^ 2 cc. ef polyralcm 
bactenopiwge waa ti^ao three timei daily In fo ur te en caaca of Sluga mfecoon there 
wai a mortaho of 14 per cent ca compared to 1'* per cent in a control group la iix 
treated FVtner caaea tad a cocrtrol gtoup then na care death m each aenea 

Coxirrot (19'’Slpiibbahad a record ofancty-aa WTtfainfcfeo c ea " Heclajaified 
hta reauia ai er> good tbim*Me good tan. moderately good ux, partii] faihxrr five 
failure ten b n of the fkihcrea four were advanced caaea before tre at me n t waa atarted aod 
did not have fair chance \o coenrob were foamtaiocd. The bwctenoyihagei uacd in 
tbra experKOanx were good onea and bad been ttated eb ntra IXrnng the treatment a 
Doceworthy krwenng ip the deacfwatek from dyKOtny «.« obaened DoAdlartran 

of bacteriophage to pcoena m t regtoo cnaana an lOcnaaed pfopcuiiuu of b act er io phage 
cai T Wi t ameng the popobooD w rth, m aO pnbaJnlrry a csmapoerdiogly laciewed dxa* 
mbuboo of bactenopbage m the food and dnnk " 

RiOD.0 fiaart) obaerted, over a 2 rear peerod, atrty ca»ea of bacjJkry Uy ae utti ; of 
odaeh remedi wem maierocned to foety^igbL Thirty-five were treated with L a uuajy hace 
tfauteea were Vept aa £a^ m»t wv thoeoogUy tmr mgii ad, cQioeaUy and 

baeteriolotKalh RtDoao conchidei (a) it b probabk that baetenophage jngeated by 
owth a quiddt eto u meed o deetroyed b> the hontaD body (() me m iiw ia of the 
iriftaon ea ui dyaemer do aor appear cd be coitahk mediom proceaa of 

tenophagy a^ ( ) iW diroral couraa of acute K*ciIIa]Y dy awu e j y a sot altered by the 
oral a d iaiitfi tiCi QU of baeterrenhage Rommo a dsucal fin^ogy are open to the ensevm 
that man of the pmema had been til for acaoe day before tr ea tnmu w« atamd 

OtnaueoAL Mi Eaaurrf 0933) treated 190 caaea of bacillary d ye eiitai y m^i m ng m 
29 daya on board two abi pa at Brett FUty-nmewere dentifled, aateen Shigi, tfairty-eiflfat 
Fkrner and fit paradytentertea ” 189 were ir eami with polyralam Staca-Fkxner 

bactencyibage prepaid from comakacent atDolt,wluch waa actree tod proved loiiocuoaa 
5ccwaagrvenm alkahne warer tba fat day 10 cx the 2od and 9rd luya anH fi c c the 
4th day The ** reaulti o era remar^ahx ** Alter the Zod or 3rd day blood and mDcua 
dkappeared, and after 4 daya the etool appeared normaJ mitroacopually Nose of tbe 
meea had aereie nnauiua Thare were so cutunab The antfaor ako to ime 

iirtril an o u tbre a k among infonti ns a twOday camp by gmag bae te fiophage prophy 
hctreaHy Again there wqtdo contmh 

Knazi/ and Ron (1933) (ongmal ooC aecn) rrpoetad aixty-etght caaM of which half 
weremainTamedaacoatiob Mpercem ofthaFleaneratramawercfoundtobeaiMcrptihk 
to bactenophass The doaa giwa wai3cc to8c onny ev er y 12 h«m Thera were 
thrae deaths in the coeurol group and four at the t reated group The period of faDaptuI- 
laation was sLgfady but not tigmAcmtfy lower m tbe tr e at e d group 

JoawiON Elaaa and Kajus (1933) (ongmal not seao) found that bactaaophage did 
not affect tha diracal courae of dya a it er y . e oi ' tu t y infa^ undar 3 > cart of aga w m 
treated with 1 ounce of bactenophaga hourly Only aevenretn out of nmety-four etmna 
teated m oAra were cuicepQhk to the bactmopl^a employed 

McCUt (1931) describe* the tfaitto acu of baaQary dye e nteiy in »tth hac 

tenophege prepared is ShiDauf AnQ-dyaentenc aarum wae uacd m a large proporticai of 
caaea No aiamuca era girm Tha anthor atatca ** ( hope that bacteriopha^ actboaiasti 
wiU duly puhlah a aenea of riich caaaa wrtfa cDotroi* If bactenophaga 


ha* oo otbar 
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cUm to iitcccM Bt any rate it cannot be uid that it makei the patient i diarrhoea wone 
than It TV*» or in Bny way itimuktes the mteatmol tract. 

Vaill and Mobton (1937) treated 200 ca»ca of dywntery with bactenophace in Ne^\ 
Jeraey but kept recordi of only twenty two caaes Figure* are gn'en for the*e which 
co a i i-ey little information a* only one cue la cited as a controL The author* prefer a strain 
specific bactcnophage which has been adapted to the papent * strain of bacillu* by serial 
passage At the i-rmr they empbasi^ the importance of instituting bactcnophage 

therapy es soon as possible sfter the onset of the disease They do not ciplam how these 
two paradoxical requirements are to be reconciIctL 

Mdbray (1938) treated 146 cases of bacallaTy dysentery with bacteriophage between 
1931 and 1937 Usually the treatment took 2 weeks seldom longer than 3 weeks There 
w er e no c o n tr ols no mention is made of the isolation of organism* nor are details of 
the bacteriophage given. The author concludes (1) that bactenophage is by far the best 
method of trp j ting baallary dysentery (2) that faflure m treatment can be attributed 
to the fact that a reliable bactenophage has not been used and (3) that to prtn'e its value 
Q controlled senes l» required- 

H at vp (1938) treated an epidemic of dysentery m a bosne for chfldien — thixty-two 
children strf of sev e nteen. There were seven cases of Sonne infection, but the writer 
also ref e rs to an atvpical organtstn which he befaeves to hax-e been evolved fro m the Sonne 
bacillua by the action of the bactenophige. This mutation wu not substantiated expen- 
mentally E\ eryone wu given bactenophage (dose not stated) thnee daily for a fortnight 
and one doie daily afterwordi The epidemic ceased 2 day* after gmng bactenophage 
and there have been no case* for a year There were no control* and the author state* 
that this cessation of the epidcrmc may have been a comadence. 

Goteof O (I941)(on^naiQotseeo) a battalKHi hLO m a Germtn infantry reg i ment 
P e t t e d bacillary dysentery with Dysentery PcJyfagen (Bdiring) fifty two adults were 
treated with good results la 2 to 4 days and in thiW ctnldren with s e vere mfectiom the 
results ore also stated to have be e n ntisfactory Vo control* are mentiooed m the ret5ew 
consul ted- 

Wfimzn and BtnKmoHF (1941) investigated, u a poaaible means of estabbshing a 
diagnoen the pre sen ce of bactenophage m the siixils oi patients who had m^ered from 
hacfllarv dysentery They were succeiaful in isolating boctenophage from 3 to 9 week* 
after the dare of the attack m a number of cases Several individuals (fifteen according 
to dieir tables) gave concurrcntiy positive culture and bactenophage teat* for varying 
penod* of tune up to 2 weeks Organism* isolated frtan these mdinduala were susceptible 
to the bactenophage stram but apparently Ibo i« riro action Was not r u ffi uently strong 
to eliminate the oigamsms 

Kuewe, H and HELanoncH W (IWl) (anginal not teen) stress the importance of 
eniunng ihst the bactenophage used is potent against the local rtrauis In Poland many 
of the local strain* of dysentery bscilb were not smceptible to German bacte ri ophages A 
test of the prophylactic value of locally prepared b^enopbage mixture* was made by 
giving 1 13 loldicrs whfle in a fasting state a dose of sodium bicarbonate followed by lO c.c- 
of the mixture m half a cup of tea or coffee on three succesarve mommg* 250 men of the 
same unit were left untreated to serve as coatrola In the course of the following 8 
weeks no c a te* of dysentery developed among the 113 bactenophage treated men, whfle 
ten cate* occurred among the control* The therapeutic a-alue waa also ttated. It was 
said to prove particularly ^eenve m case* of mfld or moderately severe Flexner Y dysentery 
In cat** of severe illness there was frrqitcntly an exacerbatirm and only f wi-nn an<1}y iT n j »mv^- 
ment sixteen camera were cured after they had received bactenophage therapy on 3 
succeitnx day* 

SoEsuAN (Wl) (original not seen) report* on fifty cise* of bacillary dysentery— 
*e\ enteen adults and thmy-three children treated with polyphage All recovered and m 
mo*t case* the teaere symptom* disappeared after oral adtmna&ation of the bactenophage 
In our opinion the polyphage u a valuable asset m our armament agamst the acute 
hcoUary dysentery intestinal infection*,” No reference i* made to control* 

Compton (1942) ate* cese mortality rate* m Alcxandna, Cairo and the test of Egypt, 
and suggest* that the falling mortality rate of dysentery m Alexandria u to be attributed 
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to tit* ta* of b«3enopf*ce The arcameDt 1* i»lioUj- mfcrrntuX, and i* b«*od on fijrnre* 
■fthicfa do not •ahtMbMe chimi rt*de eUenhet* W tfaa authof to aire. that the earfr 
uac of bactenophtfle derrfoproert of djaemor If the la tt er arjamcnt u 

correct, aodtfaa the audaoraara It h« become the caoihltahri role to treat aaita baalkry 
ihi e utaj) and tt» fi e q ue n t precuraoe acute enrenoa »itfa bact mop hage nhj- u it that 
“ the total amnial mnnber of otaea of dya entety has at emed about MO dimnt the penod 
f JtCS-40) and hu not gone dotm to tny great extent 

HttJLii (IW) dcawthea the treatmeiuof dyaenterya th bartanophage aithout larrrp 
twrw^ drtaO, and finiahea “ It ts not ponible to gne a cooduart e deoaioa on the rajue of 
boctmophage " (AfDong the Geresan medrcal oAorra Hfom u regarded u the leadhtf 
auth on tr on dysentery and rti proWema ) 

Pennal of thoe lef aeocea rtveal* much tirvemty m result *ad opimoa. 
It a noteworthy ttat in the nujontr of tnaU oo asnotja have been mainfamrd 
and that practicttli) gU obaerrerarrho haicmmtutetl tha check report guardedly 
or uiifa\ouriibIy on the reiuhi obtained. 


Pamoes Aam Twm-s op Btenworatot Tnn,\ri 

Prw to the preaent expcfuncni. four small-*cak trak of bactenophage 
tbetipy Tvenr made m the \rmv m Middle Ejut, none of nhtch bare be« 
pnibhahed Two of theie were made before the eatahhahmeni of Middle East 
CotTunand. and neither gate result* of any pmmm. The thud was earned 
out by burgeon-CoruBander D C Waiov R and Major J E. JaiasoN 
ILA M C Here agiin the result* were uneocnrKiDg Correspondence on thii 
tml has appeired in the column* of the BntuM Jotmial Ibth 

Juh p 81 and 5fb Dece m ber p 876) The fourth wa* a carefuny'Cootrolled 
tnaJ made bi Capt R P Hexorr R A.M C Thirty two cases were treated, 
of which oghtecn were in the control acne*, and founecn were treated by 
bactenophage Capt HgNTiRT m hr* report drew the following concluaions 
The general anpreaMon gathered from obacrvmg the progrea* of the thirtt 
two patient* ro the ward and fubaequenilj from (mdnng the abene tables, 
wa* that the bacteriophage group made ihghtlr better progrea* than the control 
group But the difference was *o aouH that had an additional dozen 
been treated tbe result might easily hsvr been rrvmed 

Against these and oth» oegaure findiogt, the tupportera of bactenophage 
treatment adiance two argumenrx, one that the bactenophage used hn not 
been potent against local strains of djaenterj bsciili, the other that the treat 
tnest has been started too late in the dwease If aubstanuated, both these 
otyecnons are laJid -la to the taat, the bactenophage used in these Army 
openment* was a prcparatioo in wide uac in -Uetandn* and Cairo m ctril 
pricnce, regarding which enthuaustre damts are made by local practitioocr*. 
Aa to the aecond, while ccrum of the case* were tome d*}i old before bac 
tenophage therapr was started other* were m the eari\ stages, in which good 
resulo are said to follow almost tnianablr the latter did not respood to 
treatmem an) more qutekh than the former 
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An UNPRO^rpTED Experdiest 

Untnown to the wnters of thii paper an entirely unprompted and unsuper- 
vized experiment in bactenopbage therapy has been m progress jn the same 
area m Middle East m which the tnvwtigatioiis to be recorded later m this 
communication were earned out, and U has been possible to obtain accurate 
data which are of considerable mterest 

The test population is provided by the inmates of an intemec camp 
where male enemy ahena mainly of Italian nationality arc detained* This 
camp is run under Bntish military tupemaion on much the same lines as 
a pnsoner-of war camp but has greater amenities Among other pnnleges 
the mtcmccs are allowed to receive visitors, and at stated intervals wives and 
other relatives amve, bnnging with them gifts which have to be dedared ” 
The fevoured gifts are flowers, fruit, sweets, books, and m the same category of 
unportaccc (mule witness to the local faith) bactenophage. It is improbable 
that Its use is universal but it is a fact that large quantities of bactenophage 
are imported and taken both prophj lacocally and as treatment 

A few miles away m identic*! surroundings and under the same sanitary 
supervision, is an Italian prisoner-of-waxcamp where bactenophage is unknown. 

Accurate records are maintained of cases of clinical baollaiy dysentery 
With typical blood and mucus admitted to hospital from both camps, in each 
of which the number* at nsk nln into thousands The rate of tensions 
per 1 000 m a penod of four months is shown m Table L 
Tmox I 

S-VT* 1 000 or ADimnoss to BcmfriM. raa a-cocit DT *£.Vf£if T 



1 Inicmcc Camp 
( Phage med.) 

P O W Cmnp 
(No phase ) 

ftUy 

3 #• 

3 18 

Jooe 

8 23 

2 4- 

July 

4 88 

IHH) 

Aoamt 

3 3e 

1 45 


The bactenophage m question is of course one or other of the local products 
which arc for sale m roost chemm shops m these parts The beneficial results 
of Its use are not apparent m these figoies 

Scheme ov the Present i N WEs n oAnoN 
Bactenophage was, according to the statement* of German medical 
officers the ttandard treatment for baollary d>*sentcry m the forward trtxips 
of the German Arm> in Afnca. The preparation used is Ruhr-Bittenophagen, 
Polyvalent, Bchnngwerke and cames the Bayer trade mark. It is elegantly 
put up m specul brown glass bottles with rubber stoppers and visap m 
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\ohim£» vmmng from 50 c,c. to 500 cc. Ltrst qxufltioe* of tH* bictenophjge 
were captured donnj the retreat from S ALifnan. 

It wa decided to u»e Ruhr Baktenophtgen m the treatment of ca»c» of 
baaHarr drieoterc occurrmE among cenaia Gennaii pnaoncr* of war but to 
reatnet it to one half of the commuratj and to place the other half on atandard 
non baaenophape treatment, thus obtaunnig comparetiTe figtire* from which 
the ethic of bactenophage treatment nu^t he tneaaed. 

Camp* m which pmerttn of war are rocarceraied are dmded up into 
recQocu or cage* which are more or Icm identical Tbeae are equipped to take 
the eame number of men m weD-#pactd tenta, thej- ha%c the ome amenitiea 
the oroc cooking arrangeTDentt and food, and the aaree aanitiTy amngcroenu. 
The populaQOfl it rdamely mble, and the lomatea of the eanoua cages do not 
mre to axiv extent TTw atandard of health and freedom from epidemic diteatca 
comparea faiottnbb with that of anr other community m Middle East. 

The medical arrxngemenu are alike in aB caget. Each has ru medical 
officer (a German pnaoner of war) and Meifical Inspection Room. Trmal 
caset of an kokU are treated ** in qaartcia." Pauenta who are luffiaendy ID 
to require tpeod attentwn are remored from the cage and admitted to a tot 
well eqtapp^ camp hospital from which, if the ctmffinon u senous or tf tbe 
patKQt b hlelr to be lU for kbhc tune they are cransfesred to a Ltrge prisoner 
of war hosprul which forms a secoon of a Bnush General Hoapital Thia 
pnsooer-of war hospital u staffed br Gemun medieal offierra, but u •dmims' 
tend by the staff of the Bnotfa General Hoapaal and tnpermed by lU tp ec u l rs ta. 
Djaeoterr case* with blood and tnuous are 6rat admitted to the eatnp hospital 
but are rmaruUi passed on to the other a» soon as poasihlc 

In tbe pnsoncr-of w«r camp selected for the trial tn o separate but s m eth 
comparable ctwrnnunmet were created by a random grouping of cages into twn 
senes Dyseoterr cases from one ecnca ctcored bactenophage treatment, 
lbo« from the other did not ^ further cage teas set aside for a tmaJl npcnirteni 
IQ propbrians 

'nirtpaghout the trial the pctients were under the charge of their usual 
TOtdjcal officers and, rteept for the special instroasona gn en in respect of the 
bacicrwpluge therapy no diange was made m the nonnal routine of medical 
tratment empkned br the German medtcjl offi cer ! In the m^tn hospital aR 
c ases were attended be one officer who retnaxned throughout the 

trial 

The baetcnolDgKal etamioation of specimens from patients was amed 
cut m a Mobile Bactenological Laboratory under the charge of one of the authors 
(BP), who abo held a watching bnef over the progress of the cases and the 
main te na nce of statistical r ecords. The tjpujg of tbe Flemer strama, tbe Otri 
non of the bactenophagei, and other aimiJar tests were earned out in the 
Ccmial Patholosy Laboratory 

The roam cipciiment was connnned orer a penod of two roonlhs from 
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lOth May to 9th July Although this w a season m which cases of baallary 
dysentery axe usually common the incidence on this particular occasion was 
low Nevertheless the numbers which occurred are suffiaent to be significant. 

Objects of the Investiqation 

The objects of the mvestigation were — 

(1) To determine if bacteriophage has any prophylactic action This was 
earned out as a small independent expcninent 

(2) To determine if the administration of bactenophage m the early stages 
of baoDary dysentery will abort the disease i e reduce the number of cases 
which require adimssion to hospital 

(3) To determme if bactenophage therapy will modify the course of the 
disease and reduce the length of time which the patient remains in hospital. 

(4) To study by laboratory methods certain aspects of bactenophage 
therap} 

PRELIMINART CONSHIEBATIONB 

{a) Potenc} of Ruhr-Baktenophagen 

Tests of the potency of Ruhr Baktenophagen were made by the patch 
technique elaborated by Craiqte and Yen (1^3) for the investigation of Vi 
strains of Bad typhosinru ' Ten tunes dilutions of bactenophage were 
used, without mtermediate diluttoos as accurate end-points were not con> 
sidcred essential The figures recorded are the highest dflution produemg a 
clear window of lysis m a patch of culture 

(i) The potency of Ruhr Baktenophagen was tested against 8to<i cultures 
of dysentery haalli, typhoid paratyphoid baalk, and a recently isolated 
stram of B coh Parallel titrations were made with a French bacteno- 
phage sponsored by n H ere l le , and with an Alerandnan bactenophage. 
rhe results are ihown m Table II 

It will be seen that Ruhr Baktenophagen is of high potency and wide 
polyvalency In both these respects it is supenor to the French and 
the Alexandrian preparations 

(n) The potency of Ruhr Baktenophagen was tested against all strains 
isolated in the course of the investigation with the exception of two 
which were acadcntally lost. For convciuencc only a 1/1000 dilution 
of the bactenophage was used. The results are recorded in Table 111 
All strains tested were found to be susccptihlc the majonty highly 
susceptible to the action of itim bactenophage 

(&) Potcers of Resutance of Ruhr Baktenophagen 

To determme if bactenophage remained potent and was unaffected by 
Its passage through the stomach and bowel the faeces of a number of patients 
under treatment with this preparation were examined 
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2 , Effect of BAcmuopH^CE in Aiotroro E*aLL«T Dvst'jiun 
In T»b{t \ \i£ figvn«* retauag to tlin aepcct of the io^eatigiticra are grren. 

The salient point* to noted *rc — 

(c) Tbe number! *t nak are considerable. 

(4) Tbe number! rep<MTmg cii in the tot lene* arc higher than in the 
control acnea. This may be explamed by the het that medical aflkej i 
and orderhe* m the cages adewd for bacteriophage treatment were 
mstructed to be on tbe kwh out for cases of diarrhoea *o that treat 
□KOt could be started at tbe earliest moment. It seems probable tim, 
m foUovinj these rajunctiona, case* were included m the senes winch 
v^ould hiAt pesaed unooticed m the control cages nhere normal 
procedure was in Togue 

(c] Tbe pcmotMgc of men who der eJ o p ed cEincal dysentery and were 
sdrmtted to hosprta] a ahnott tdcntical m both the control and the 
bactenophsge-treated group*. 2*96 and 3 1 respectively 
It wnukl therefore appear that bactenophage, eren nben administered 
m hrge doses at (he esrhest symptom, b mcspable of aborting an 
attack of hsalkry dysentery 

Tasu t 


rvmNCK or pmawnn us oj^su. imtiiiar tw ccarm. os nsr oanni, 
r»jv l</n» 'rfvx to am |u.t IWJ (•! d \ t ») 



CoMref CroMp 

B«cTfnepb«(? 
Treated GtMp 

Djiir rvmac rtrincch of groap 

tJ'SO 

f 070 

TobU mnVr m ifa rfmptnm* of r1wrrtin«« 

J«3 

WJ 

P»ncDQta of mtmbe «f mS «ba ctrvrtopcd «ri9i%- 

com* of danboCT 

S lb 

>*7- 

Number of cme* of ricrafrl d>«cDtci> admitvC vo ' 

bo^Ul 

]9« 

l*b 1 

fVfettttf* of aurobeT St nat « bo « rf« •dmirtrd to 

bosprol 

i M 

a 1 


3 EFFICT OF atCTtaiOFHtGE Et VODIFTINO THE COUia OF CC ATTSCE Of 
SicnzABT P TON r ei r 

An ssaesanKOt was made of the aevTnty of each cate on admitsioa to 
hoapital wtulc data uere kept of the tune taken foe blood and mucus to di*- 
appear from the stools, sod of the (eztgth of ftay in bospiUL Although 
CTTtena give only hnuted mfomstroo, th^ pronde a general mdicabon of the 
progreas of tbe caae of aiffrcvait accuracy to show up any groas TsriatHmi. 

The results are shown in Table VI on which tbe foUomng conuneaitsare 
made. 
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Table VI 

COUPAEBOS or CCrSTEOL rktn a«D BACTZBlOTHAOE TEIATID CUEL {CLIXICAL IJTIESTERT) 



1 

1 Bactenopbage 
Controi Group 1 treated Group 

Number of cases Kialysed 

. , f Pcrcrfktaae mild 

Auenent of seventy oo ^ . 

, < » iDodcntc 

■dmmwn | 

L „ •erere 

Atossc Dumber of days for blood and macus to 
dtfsppesr 

A\crB8e atsy m hotpitil (days) 

— 

liC 154 

"5 4 83 74 

18 2a ' 12 00 

6-35 ' 3 36 

0 03 0 03 

19 S3 16 07 

1 


(a) Nttmbtr of Cases 

TTw tcven ca*es placed on Eulphooamide treatment are excluded for 
obnoti* reasons, as are also set otbers regarding wbom adeqturtc data are not 
avaEable \ct another case proved to be a mixed mfeebon of baoDary and 
amoebic dyaentery Two cases among medicaJ poaoanel not included m 
Table VI because they were not inmates of the cages under observation are 
included m the bacteriophage treated group m Table VTl 
(f)) on Admssswn, 

The d^ree of seventy was assessed on the condition of the patient at the 
tunc of admission. The number of stools amount of blood and mucua, tem- 
perature and poise rate and the general appearance of the patient were 
mto consideration. 

The difference between the cases m the two senes was not striking but 
the balance was sbghtly m favour of the bactenophage-treated groop This 
may have been due to the action of the bactenophage already administered, 
but m view of the fact that hvmg organisms were readily recovered from the 
stools at this stage such an explanation must be accepted with caution. In 
fact, the difference was more marked m the early stages of the mvestigatian, 
and became less noticeable as the number of cases m both senes mcrcaicd. 
It IS possible that it would have disappeared completely if the mvestiginon 
had been suffiacntly extended. 

(r) Average number of days taken for Blood and Mucus to disappear from the 
Stooh and Average Stay m Hospital 

Figures for all cases of dimcal bacillary dysentery arc m Table VI, and 
grouped according to the infecting organism in Table VII 

The o\Tr all a\ erage time before blood and mucus disappeared from the 
stools was very sumlar m both senes. When analyred accordmg to the mfectme 
organism it it seen that there u little difference m Flexncr mfeettom, but a 
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Tabu VII 

A'YU.Tiu or ttocmoNi or i/ i mum t bachu woivr«o Aniuoj ttui ror BI.000 am) 
Mtcr* TO pnvrpuji, am» Lr^mv or rrAT pj iK»rnAL 



■light tttloce m finw of btaenoptnge trejite<) cbkb m Siug 4 mfection The 
namben urrolred m tbr ocher group* are tc»o KnaU to be of «lgm 5 cv>ce 
Iq Table Vlll an aneniDcnt u made of the ume porticuhn m choK 
erne * 10 which baecenc^hige tcQoa waa otMerred m the coloiue* on the onguui 
plate from which the organmn na« laoLued. Prmmablf there aie cues in 
which much baaenophage wn present The mr a ge* id tha group (admit 
tedlj open to cntiaHn heoose the oumben are amal]) ibow no iignliicaDt 
ranatura from the arengea m the control tenea 


Tabu Mil 

AX u. rat OF CABD rv HwtcB BAcmroruAoi actkp. *aa xoto rv na colovo* 
TH* WcCO Ctr PLATl 


T>p. 

0 / 

C<tei 

So nn 

^ «n^ Nuob«r ol 
Oli)t QoCil Blood 
•od Aloeot Neftlnr 

A «T«a* Nomber 
o^D«\ in 
Hotpital 

FVmcT 


MiM 

e 4 

19 J 

SHjp 



t7^ 

n f* 

Sdmlz 



6 8 

18 0 


TTie average atay in hoaprta] n** lea* m the bactmophige-treated cue* 
fKm in the controla \ ooteworthj feature 1* the undue length of thn penod 
in both aenea It ta coiwderjbly greater th<n u found n eceaaa n in Bmuh 
bospjtala, and under Bntiab medical officer* 
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To «iimmanic, it may be sflid that bactenophage treatment pr^oced no 
dramatic rcaults in modifying the seventy or duration of the attack The sbgM 
balance m favour of the bactenophage group might well have been IcreUcd 
out m the courtc of a more extended observation 


LABORATORY ASPLCTTa OF BACTHUOPHAGE THERAPY 

(fl) Effect of Bactenoph<^e on the Isolation of Dysentery BadUi from Faeces 

The isolation* of dysentery baeflh. detafla of which arc in Table II were 
disappomtmgly low Speamens were selected by the German medical officer* 
or orderhea placed m small vials of glycerine saline solution, and sent to the 
laboratory for plating The laboratory was some Uttle distance outside the 
hospital enclosure, and it was not feasible to send freshly passed stools m the 
bedpan The isolation rate is considerably lower than that obtamed by the 
same laboratory from outlying British units (78 per cent,) where a s imil a r 
techiiK^ue was used. The most probable explanation la that sufficient care was 
not exercised by the German personnel m the collection of smtablc fresh 
apeomens 

The percentage of isolations is very similar m both sene* — 50 per cent, 
m the control and 55 5 per cent m the bactenophage treated senes It has 
already been shown that bactenophage is present m the faecea of treated cases 
on the morning foUowmg its exhibition and pcrsista throughout the treatment 
Table IX shows the days on which isolations of dysentery bacilb were obtamed 
It will be seen that the presence of bactenophage m the faeces did not appear 
to lessen the chances of isolating the dysentery badUus, despite the fact that 
in vttro the strains we re found to be susceptible to its action. 


Table Dw- 

DAT ON WHICH PTSEyT TJi r BAdUJ WZBS OOCAJED FKOII THl VTOOCLA. 


/ 

i N umber of C«9e* in^luchOyvcDtcTT Ba C l Qi mere 

first laobtedoo 

Sene* 

DaT of 


2odr)*T 

3rd t>*T 


Admitfrfi 

foUowing 

foUnTwm* 

fotlcrvrinc 


i to 

AdinmMci to 

AdrniAciaQ to 

Adnusckon to 


Hotpit*] 

HospftiL 

RoepitiL 

HospftaL 

Control Kne* 

1 

*2 

4 

1 

BActertoph*!^ terxa 

IS 

41 

6 

1 


tfoit — t TTie dayi in the Table sir thoee on mhicfa the tpechnen wt* paaed. 

t BACteoophige ahrKyi ghro oo the d»y of A dmrulrm, nd xpjy here been gi re n 
1 or 2 dcr* csxlicr 


o 
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BurmiopSAOC. 


(6) Fortier ExfxrmeTits 

Further eipenment* were earned out to obtaic more tpecific data on some 
of these points. 

A b^thy Ttdimteer awtlkmed 2 dose* of 50 c.c. of Rohr Baktenopbagen 
at tn intoral of 12 hour*. Bactenophago present m hi* ttoob the next 
moming and remamed m dimmithing cor»ceotrntion for 6 day*, after which 
It could not be detected by the technique detailed alxne 

The came volunteer on a lubsequent occasion cwallowed 100 cc. of bac 
teriophage, and 6 hour* later a cpecnneQ of blood was taken. Bacteriophage 
tra* present m the ccrum m a coocentraaon which, uaing the patch technique 
gave complete ly>is in a dilution of 1 m 1000 

Speennena of urme trere dammed after 3 0 9 and 24 hour* Bacterio- 
phage wa* ihseot from the 3 boor* •pecuDcn. present m the 6 hour* ipeeunen, 
and absent from all later tpeomeoa. 

ArKrther volunteer repeated aperuDeot with the foDotving result* — 
Serum contained bacteriophage gning 
Hoax* complete lyw* 

After 3 m a dBndon of l/lOO 

6 „ 1/1000 
14 „ l/IO 

24 Not dciDoa arable. 

Thu* rt would appear that when bactenophage la firaBowed some of it ta 
quddy absorbed and reaches its bgbest level m the blood u about 6 hour*. 
Within 24 hotm it ts no longer to be detected la the blood banng been excreted 
and pocnbly m part des tr o y e d by the ttiaues 

It la present in the atools on the monung after admmmiitioi] and pemati 
for at least 6 day* 

Fne mild case* of bacillary dysetuery m a Bnmh hospital were selected 
and treated for 3 day* with 15 cx of Rohr Baktenophagen three tunes daily 
The stools were examined re p eatedly for the pretence of bactenophage and 
dyse n te ry bacilU, and the scrum wa* tested for bactenophage 24 43 and 120 
hcKU* after the beginning of treatment 

The rcauhs are ■bown m the diagram TbeyiUoatrttethepertiatcnccofbec 
tenophage m the stools, and the stmuhaoeoos presence of dysentery badih. 
In Case* 1 2 and 5 the infectuig organism «** r e oj re i e d after boctaiophage 
had been present ra the bowd for 4 days, m Case 3 after 2 day*, and in (^r*f 1 
after 1 diy All the crgamsmi were readily sutceptiblc to the action of the 
bactenophage. 

It a noteworthT that baaenophige perasted at long in the tfoola of the 
normal volontcer as it did m the stpols of patients suffering from baaHarj 
dysentery 'Djctc a thus nothmg to suggest moluphcatioii of t^ bactenophage 
ra the presence of its specific pabuhim in the bow eL 
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B-urrcuomun 


dytentcry orgtnana Uolate<L It wt» rccor gr ed from the ttcNsh of patienti to 
wbcQti It tpu tdioinmeTctl. 

3 No prophyfaictic iction w« found to re*uh from « 3-<liy *dininI»tr*iioQ 
of bscteriopka^ eloQg the hoe* recommended by Kusvn: tod Hcluxeicb 

4 The mcideoce of dyientcry in * commaoxty treated with bactetiophige 
at the £nt ngn of diarrhoea w» no diffcmU f r om that in * control co mm otdty 

5 Neither the aeventy nor the duntoon of the attaci in the bactenopbage- 
treated ^up wai dramatkaHy let* than to the cootroh, 

6 Dyieotery baolh were recovered from the ttooh after the bowel had 
been expoted for a* long sa 4 day* to the action of bactenopbage 

7 It b concluded that bacteriophage filla to eaeroae w rrw the potent 
prcrp e rtiea which rt cxhJbiti a retro 
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SEROLOGICAL EXAMINATION AND A CUTANEOUS TEST 
IN THE DIAGNOSIS OF BACILLARA DYSENTERY 

BY 

F DREYFUSS mj> 

AND 

J GUREVrrCH MJ) 

Fnm tkM MeScal Departwtent and ths Ba^ttnologtad Lab or atory of thr RoOisthUd- 
HadatioJt Ufooertity HatptiaJ Jmaalm 


Coonderable difficulties oast with regard lo the laboratory diagnosis of 
bacillary dysentery Their source is conunonly known to be the outstanding 
sensitivity of the baalli to environmental conditions their bnef viabflity when 
exposed to light, cold, traces of urmc or disinfectants, especially m stools 
where the presence of bactenophage represents a continuous danger to their 
existence- Thus the time passing until cultivation is performed the distance 
of the laboratory the choice of suitable portions of the dysenteric stool, the 
climatic conditions are some of the factors which may influence the result of 
the bactenological eiainmatioiL Attention has therefore been paid to obtaining 
the specimens at the patient s bedside and cultunng them at once. By tatmg 
dysenteric exudate directly from the bowel by a rectal swab or by rectoscopy 
positTN'c results are more frequently obtamed. Ncrcrtheless the difficulties are 
sull great, especially m cases of chrome bacilliiiy dysentery where the percent- 
age of negative cultures is notonously large m Rogers s (1929) opimon a 
posiUre culture is exceptional m those cases. Therefore a number of diseases 
of the bowels caused by chrome dysenteric infectioiis are certainly misdiagnosed 
for lack of confirming bacteriological evidence 

Also the climcal diagnosis of dysentenc disorders has its fallaaes, mdeed 
more in chrome than m acute dysentery Acute bacillary dysentery it is true, 
IS generally diagnosed as such and not commonly confounded with other acute 
diseases of the gastro-mtestmal tract. Chrome badllaiy dysentery on the 
other band, represents a difficult problem especially bcausc of its protean 
nature simulating \cry different diseases of the mtestme. 

The exact diagnosis of bacillary dysentery however is of defimte nnport- 
ance since modem chemotherapy particularly sulphiguamdine and, to a 



wvcoam Of b-sciujuit mfcrrctT 


cotaon erJent, Tacdootberapy art \«y efficwnt iQ th« iratmeot of tbcwe cuc» 
and, u ne arc mdSncd to awaaie, only of tboac C35C* As are the multi of 
•ptcifie cbemothcrapT tpcctacuLcr m notable caaea ao are tber poor m other 
dyacQtenform cofidmon* of the bowelt. 

It is evident, therefore that the dugooau of baallar} dyaenteir sboald 
be unprored br til tradable meatM. The tcareh for additional dugiKtttK 
procedurej led to tbc utc of the egglatroioon teat eapecuDy in caaea of Jong 
duration. The Ending of agglutinmt doea not teem to be to conatant m tbe 
acrom of pments JJ mth baeilLuy d)a«niery at it is in other infectKma dU- 
cases, a foot which tnav be espbined by the bch of bacteruenua in this disease 
compared, for example wrth the entcnc fner group or bniceDoati. A auney 
of Eterature on tbe subject rcrrtls different opinions concerning the dug 
nealie value of these agghituuw. Mccbox-Bvhi (193B) and Boro (IBW) art 
somewhat scepticaJ aboot the etaJuation of thu eumlostioo — tbe former 
tadfing n an " unstable weapon ” m baoUary c h t em e t) and ttreaaog the finding 
of aggJtmmna m some normaJ serums. Boro posnts out the difficulties cccoon 
tered because of the dnemw of tbe paradv*enteT> organains and desenbea 
an elaJwrate technique to amd pitfalb to scrtdogicaJ dagnoais Mvckus 
E iftt desenbea the bebavioar of a^utmins be apprtnatea a posmve finding 
pameukrfr to tbe detecnoa of camera and, in a recent ameJe, emphaitzea its 
usefulnaaa in the dugnosa of chnxue caaea He regarda a otre of 1 40 aa 
dUgmaoc for Shiga m/ecoon and of 1 lOD for the paradraentary group 
Tonxr and (1*^) tbink that complete reCance ahonid cot ^ pUe^ 

cm tbe demonscration of agghramna to the dugnoaia of dnentery A titre of 
I 40 u higblr luggeaove of a Shiga mfectioft whJ a Dtre of I ISO for 
Flcxcer m the absence of Shtga and typhoid tgglatmiru u soggeatne of 
a FI iner infection, thu being partly confirmed 1^ a nsc and in tbi 
aggJmmm curve 4gg)atuura are said to dedme shottjv after coavtlesceoce 
and to disappear within three months after mfectioo except in of chronic 
camera where thev mav persist for much ioeger Ca^.^cslaJk^-K and SwTE* 
(1940) mentjofl the serological examination as an aid w hich proved to be vtJuabJe 
\n an outbreak of Sonne dysemerr Muatca Rcct and mt \nrna (1990) 
quote the opnuoQS of sercrml authors who deny any vahie in this method, 
wrfaereai tbex themsehes consider the examination as a method which can be 
used to sdi amage espeoany m difforntial dugnosis against amoebic dysentery 
ScHiTTVXiin-M (1925) gn'cs about the same d ia gnostic titr et as NL\:ttON BtHx 
(1942) be c\cn compares its usefoloeas nnh ifat in typhoid, when used with 
the n ecessa ry ciutiorL Buvrr and Saw (193S) m a surrev of baoUary 
dysentery In chddren, felt ihit the procedure probabJr wsa rrbable and 
should be cned further 

^e have used cbesgglutmni determinatioo m twenty fire bacdlarr dysentery 
patient* acute\and chroaic, and tn forty three control case* with vanou* 
dysentery Eke aAd other diseases Vte hove considered 1 100 and more as a 
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rouunc Uboraton vtuRnw,* an aajnu-nal nwilnM «a^ lv\ nun nf n, 

n iT ii'" “"™'P> '» I'WMiU the ilinuun «vth annilw\ iliaHiW'Mti' wiiIhhI 
m baalhn d5-«mm (H.M«r) Hhokmvn «, Wil |,ad na^ul nnl a u L 
d.apnmmR %lpa dwntrr^ In ndmlnUntluK Slnna unlu Inlun ninwinnU ' \n 
a aimilar \\aj to Vlmka nni in dlplnhnlu a tn'|,uino natiunt alwwa i|io 
prcKnce of nmdMxliw and i* thniforr dlatinmil, n| ptin Ion, HIiIho Inlullon 

Stmtlarl; our mrtlnKl ..,no,rm. a udatm.n. «-n.||lt|| ,n Vo' , '; 

tacanr and a po,„i,r ,r,pon« U taa.tltd «, an ,np„.,|on n| pnVvdmp 
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tH«rTO»i* or BLVniLUT prtrvmr 


vmoui ItttervtU, Tveei* or tcTcnd month*, whercM t ponuve cuunema 
te*t »ccro* to harre * tendency to p«r»i*t for • kmgtrr period. The igglutiDm* 
(id oot reach * trtre hi^ier thia 1 200 fa toy c**e tnd /requeDdy oaJr J 300 
but we have frequentbr ob*m-cd the typted me m tgjhituujn utre durmg the 
cemne cf infecbon {0 1 50 1 100) 

In btoUary djwentcry the detennmation of blood tggbtnutu and s test 
of orttaeoia *ert*rtmtj- to Flexaer rtceme at daenbed above teem Ip prtmde 
twhsxble mfornuUoa for the diagoou* of thia condition. These eununatkms 
»re mdteated m ewe* where rafecuoo with btdlUry dyientery u tuipccicd tnd 
ctimot, CfT cm only nitb the omwtt difficulrv' be confimed by the uiind mesii* 
rtwjiable for citnretl and Ubortiory diagnosi*. Although Dather of the tt\o 
tests CSU3 be compared trtth the c ert iu ity of the Widal^rcwctioQ m typhcud 
they *000 to be u»efol wben cnloeted together omh the cluuotl picture of the 
disezsc 

ScicmsT 

The di&cuhie* m Uberratory wad duucal duignoeu of baedliry dytentery 
tnd, cm the other brnd, the dewnibthty of m exact dtagrxMo* tn those conditum* 
■re strewed 

A short lorrcy of the hterwture of the tgghiunsaoo test in baalUrr 
dysentery u given The behrviour of these tgglutmtna u bnedy diicostecf 
A roeth^ of teitiog the senuQMtr of the skxs tgntut dysentery bseSH is 
desenboi end both metbodi bestdes the osual dtigoosdcr meza* rpphed m a 
nuxed gnop of 69 ewes, among them 2S of bsaUarr dyse nt e r y 

Both procedures seem to ham prmed their usefuloeu ts aids in the 
diagncsEu of d> semenc disorders 
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PENTAMIDINE IN ITIE PREVENTION AND TREATMENT OF * 
TRYPANOSOMIASIS 

BY 

L VAN HOOF 
a HENKARD 

AND 

E. PEEL.* 

InfOtut dt Tnrpwale Pnitfm# Atind UopoUvUU Btlgiox 


L Pentamidinx in Treatment 

A. RATE OF DISAPPEARANCE OF PlRASTTES FROil THE PERIPHERAI. BLOOD 

In gumeapig* infected mth Trypanosoma gombimse onH treated with a 
single dose of 0 002 to 0 003 gramme per Lg., the tunc before the complete dis- 
appearance of the parasite* m the penphera! blood was at least 41 honn and 
m some cases sbghtly more than 54 hours In slccpmg-eickncss paoents the 
trypanosome* were soil deteaed 48 hours after a smglc dose of 0*002 gramme 
per kg But, as a rule the parasite* are no longer present m the blood sml 
the ^and juice on the 3rd day after this average dose 

B, INTEIIVAL OF ABSEMX OF TBTPWOSOilES FROM BLOOD AFTER SINGLE DOSES. 

This experiment was made on gumeapig* mfected with various itrams of 
T gaminense The date of mjection was delayed for several days after the 
first spontaneous trypanolytic crisis that is until the disease was firmly estab- 
lished 


• V e arc indebted to Mean*. Mar & Baker for adequate auppliea of pcntntmdme (7>I*y 
& Baker 800) for the purpose of thia i m -c atjg ation. 



rccroxtPEM pcTKirixctto 


Aw 

Gnmrfxrij 
n-ot*n5 RiJjfw d 

<K» TS 

0-001 « 15«p 

0-fJl5 


ixw 

Grt^m^pfric 

(Mye 


_ _ ottf-tMrd of the anhm li. 
Oifaa« rc Ii pt J *fw 23 to 125 dsyt. 
No Ttiip*c m ODC-bsIf of tbe « n i m tbL 
oil^T* trlipwd after II to IfCdayt. 
Nortljrw. 


Some of the »tnuo« u»ed to this expenmeasr «CTc CTpairsmide-fiti, InJt 
this did not impiir the effecaream of the penctimdme. 


c cm-mi icnoN or KrzA-mt oasts is tsrtcray cwcisrtcM. 


\tnotB doses hate been grren tiro or three roues ■ week, up to * totaJ 
of 10 njjcctioiu. 


ewA — 

Gn i ^ r ^t^rif 

«V00'Ci R«lip*c efttr 'S drrs 

tHms „ 13“ 

(MiiCrS Norrbpae. 

fHVli „ 

fKll23 


lfti?7'rtfcwaf 
G .rr^p^At 

<f-r015 No relapse. 

(H'Oi 

li-noa 

y-0^ I5mk pewoaed, after Ae '‘A 

m j ^roco. 


Tifrr lemn 9 evek — 

loiiJ(rT«an</ 

C n ' wper* 

« Wil OKdtooosftrrihe lOthtomscB. 

^Jty 


The loMC effecti of the dn^ are ma ei scd fthen the injecooni ce made 
at thnt mterrals Ii seems that the do«e of 0003 gmcaiBe per kg b the 
brjcsi one toteraied when repcared. and that it tf admaUe not to exceed mo 
mjecnous per week- The hcK restdts arc obtained iriA diy« of 0 001 to 0<i02 
gramfnr per Lg bodr wes^t. 


a rcxTS-MiDC>.x Of auxnxtT-auxxna ci ta. 

I ftreraJ Infechont 

Oolv mo caitr cases hare been trea te d iimb aicrage do^ of pcnoitudme- 
On* oi them a a< clmKaJIy ro perfect health. 

C.SJ' three <tD CM2 o oo aUmminu Wejchhtodt reacnon for ptobnlm 
oegame Ciired mth (Wf gramme (ten mjectmns of 005 to Chi gramtoe 
nro mjecnons veeUrJ The re co pj ooe had a slight increase of ceDs hi the 
C.SJ' eighteen cell O’ll o oo albumm. giobulnj Jcaiikei oegatire. 
He recored oolr mo mjecrions of O’! gramme and three of O’H gramme, in 
aD 0^"* gramme of pentatrudatg. 

* One of these «Bigttl*.b«rOriiifreKtl,wa>cfrm. after a rrlsfae, acwawnifliecdm 
of O-OtO cumn ii ? per lx and rebiMed apxio after 12 diTX TU* sft CTf i ts die poasfbilar 
that ibe crrpaaoaocncs ml tfai hrr* acq qlre d jo m e iVtrrc of dray tsi tne w . 
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For both paocntA thia dosage had been calculated at 1 nig to 3 mg of the 
drug per kg bod) weight injected mtiomuscularly 

The second patient presented marked symptoms of mtolerancc for the 
drug Treatment was interrupted after the fifth mjccnon and followed by 
a few mjcctions of tryparsamide and Bayer 205 

F inal result was the clmical cure and a normal cerebrospinal fluid ten 
ccIU 0 22 o/ooalbumm globulin test neganve 

2 Advanced cases mth clinical and cerebrospinal signs of encephalo-myehtis 
not yet treated with other drugs 

A — Itijtctwn tmtt tcrtkly on an atmtgt of I to 2 per kg body tvetgiit 

1 S M. — C»S-F 124 cells 0 56 o/oo albiimm, globulin test Iiyectcd 

twice weekly 0^5 grsmme, 4 x 0 10 grtmme intrarenDus snd 5x01 gramm e Intra 
muscular The drug was well tolerated the duucal result not appreciable but the cell 
count in the lumbar fluid was better 3! cells 0 56 o/oo albumin globulin test dubiota 
The patient was treated Ister whh trypanamidc and antrypol and she did not nnprore 
Cau 2 J B — C-S 310 cells 0 71 o/oo albumin, l^bulin test ■- + + Stme 

plan of tr eatment for s total dose of 0 96 gramme pentamidine Lumbar pruncture after 
this treatment 14S cells albumin increased to 0 85 o/oo globulin teat stim + + 

A second pmneture 1 month Itter 608 cells 0-^ o/oo albtimm. QmrcaTty worse 
but tte tiTptDOtoDies bad disappeared 

Cast 3 A. emnar case CXS^F 110 cells, 0*4 o/oo tlbrtmua globulin test 

+ + Ehsses of 0-06 gramme 0 1 gramme (which wia badly tolerated) 005 gramme 
and 0025 gramme. 'Hsese lest injectioos proroked marked signs of intcaic aD oiL The 
t r eatme n t Md to be mterrupted, and at that time the C,S P thowed 395 cells 0*56 o/oo 
albumin. No more trypanosomes in the blood and enlarged lymph glands 

Cow 4 A.K.— 312 cells I 13 o/oo albumin and nm r y trypanoaomee 
Injected m the muscle twice a week 0 1 gramme of pentamidine total 1 gramme. Drug 
well tolerated. There was a slight climcal improvement and after tht« treaOnentf the 
fluid showed 130 cells, 0 85 o/oo albumm and a high pxtsitive globulm test. 

CohS A. I — \ case to be coertpared With the previous one After a total of 1 gramme 
pentamidme the patient was still in poor condiDoo cell-count in the CLS F had increased 
from 242 to 313 albumm unch&ng^ at 0 56 o/oo. 

Cass 0 G E — ^Very advanced case with 402 ceDs 0 7 o/oo albumm and numertrus 
trypanosomes m the C ST A courae of treatment with a total dose of 1 22 grammes 
pentamidme did not improve either the cUnical symptoms nor th^ GSJF However no 
more trypanosomes were observed and the albimiin rate decreased from 0 7 o/oo 
to 0 56 o/oo 

B — InjtcUont at short inUnals ttp to the lumi of tolrrance 

Cast 7 A A . — Wexy advanced case complicated with syphilii CXST 

142 celli 0 71 o/oo alb umin, Wefchbrodt test ++ Wtssenmnn negatire m the 
CS F and positive m the blood. Injected daily 22 x 0-03 gr amm e 2 x 0-04 gramme 
5 X 04)5 gramme. This total of 0*99 g rai m ii f rvms fiurly well tol erat e d . CXSJ* after 

treatment 85 cells 0 71 o/oo albumin, Weichbrodt ++ nmieslf yii nrhfig i-fd, Try p**'^'^ 

aoenes no longer found in the blood. 

Cast 8, M M — A late case of aleeptng sicknesa with all the classical symptoms 
C,3J 1 680 ceDi 0 71 o/oo albumin, Weichhrodt test ++ trypanosomes present m 
blood and glands 

I rejected dally IS X giajiime 12 X 04)5 gramme m all 1 2 gi r rirr^ pentsmi 
dine After this treatment, which was well tolerated and did not give later any signs of 
delajed intoncBtion, the GST showed 765 cells 0 56 o/oo albumm and un me rr m s Isvt 

D 
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rccrucDccK rt Txmxofouunf 


tnpommmtr. H o *c trf tT 7 p«ao*amcs we i r oo l au t* r ^9 b« fcnad m cbe blood nor m 
thcfn lu T nl tymph 

3. Advanced cncrj, fonruriy tremJfd trtikouS success tn/A idnoii drv^ 

CdU 1 AL S — ^Wo CO «dTvmdcu» wjtb <IJ |5 c U« 0 -ISo oo Jbcmin end tnpwjo- 
coa>f»mtfa9«fcbnM pma lflcdd.*hepbe i e t: »fTtd«cour>«of 10 * cmnmc* m ponemKk 
9 x 05 fTjmm^ trritibin^ c third of t gimtat* oah CTrpancmide and d i j enmfoe 
txjtdbac and fimllT 14 mj fc ti oct of I guiuiut tirpcrnaxide 

He leu broer ^or c cbort tune btn ntipcrd dmicclh citcT 0 irtortrtH ruJ « ^ tnmrd 


&fan tredmeor tbe CSJ choked ?(•“ ceDe o 71 o oo jJbwmm Rtobulm tm i 
After 0'50 ftrimm c 0-M turmi t f ~ <> -. etmtat ri u l rr ji rtrr^ tho mbroepuMd 

iTOTnmiyi fcte tb* fcdkwnx recuh l~6 ccO* 0 1 o oo c/bemsm and clobulifi tnt ± 
No taBx oremCTt Died. 

Gajr 2, ^ T^— <XiF before treianmi I5<> celb U 7 1 o oo dbuBun Wochbrodt 
RCctkn 4-4- Aftrra fijrt u ft edw of - tiaiaia c a U T t ' Ciwui dr the trTpaooaoam « ere 
tdn pt wtit tn dw blood aad vrere eocM»dered to bare a onaio dt -gr tt of arvruc-faamm 
‘Itarefore. fbr pitintt «m treated mitli a cmndcrablc caouDt of Biycr SiU aad 
•wtKtwin j - conpoimd tryctibiac Frotn October )B3B to May )94<) b* mnrrd a toaJ 
tOO fi T tgwra Bayer cod 20 fr iax na tryvabne 

Tlv C>S>P trea rdH abered (|49 cefla. 0 50 o oo albusuiO nxl the foaowros coums 
of OTpammfafe <j4j e a io tu dad not a t ip roTc tfatt or tbe cheocaJ >iare of tfae paartih On 
$€d)JuaF 1941 teober pqncttae thgenrd 5t>6 ocD>> 0 71 o PeaThunun end « mr ponttre 
gW»iBa ten. 

He *ru tbea fa j eeted trttfa 5 <>-05 >i giMu c and 4 v fi'OTJ pamroe i preor oal mc 

vhbent diedcil taSToreneni, boi tbe C S P w betirr I'M rrTIt. t> U o oo albumm. 

T mtH M Ot *tm Cr7i»raffi*dr Bi)er 205 cikl aataBODr rompouadt «t» tned tpua 
bat 6 SMctbi ebe ttroana »ot a e« ««n«dDuuumia»is tbr aharrd eaa rbfoapcMJ ftm.} 
Cme 3 I> Iw—Oa m dire of dtactwua. (be C S F ronxujted 250 cefla, 0 71 ofoo 
.n,.<rmr> and exemare (lobulia. Tbe trypanoaficDc* did oor terra crTpamoacfe^'aat. 
Bm after 1} >eari tfeafmenr « (h u i pai aauode, Ba}cr 2X5 and uy i ubtj* tbrre tica 
only a ahebt ttBprcnetacBL Peoataxinte wm tben tned. «heo tba CS F roll aboard 
59 0-4 o oo ^P*pTwi Tbe pittcnt foe 2 x 0-(U pannne . I X gr ajm ri^^ asd 

7 X 0-15 fi iwim^ ^mtlj - lOoiTeTtoua, partly uuramuaralor No efoson m ebr 
i fiti- , DOT in the C-S F 

4 F E — A atoilar ct»e » rtb ISO erfla. <>-55 o oo aPxcnin m tbe L t n i un a j rrwi 
Treated for I y«r trrtb tf JT iaaaau de, mrobnia and Biyar 105 VTben treatmem 
t£ III iiiiiiifitinr • ca a cart ed, the cmlraM of C 8 F abovrd 57 ceDa 0 5d o oo albumin 
end a po* tire jtabubn KM The patMx reewred 1 0-06 crameae *■ y 0 I crjmmo 

rtdcTetBXJ*, and 2 X 0 I gr im eae itiiram««ilar 

No ap pr eciable refutt tbe C.S F atiD conmoed IK) caDa and 0-71 o/oo afljumiEu 
Foedwt tj a ctiixju mtb trypsTmude Brtcr I»5 and antentny traa equally Oaelen. 
n^rd ba September 1M2. 

r-^ 1 L iL B. — c otnb ta rd twat men t of Bayer 205 ixypamimdc etturnony 
and peotanDdme baa frreti a tetrty «o«d trwlt m ibja adraaerd eaae a d rac Kcl akrpmr- 
I rn wftb Mood mfeetkn and abered C.3 F 2S7 cefla f^-93 o >00 albunmi aui 
Wt^bbrodl -h 

Tba petjent «aa najeeted »ub 5 x 2 i r a m mr a nypartaaoile 3x2 trammea Bayer 
«o5 4 X A ^ fT.r u frv tryatiMno end pe nt a n u d i n e J 0 05 g t aiume . 9 X 0 10 Ccwtme. 
r, liter tbe C ^ F aho« ed 23 eella 0 32 o 00 albuimn, \\ eicbhrodt ooimi] 

'-'™ _ . ^ L. r* S E* BM nMrfr Dnmtal an re] la O n W> aCKirrmn 


^ Bat 5 *afnc»rfroonmJ 

CLS.F 


a at nesrfr ootmai arc ceUa, 0 22 0*00 aflnamn, and 
ad. 

f>*»aTa.- C.b.F l^ceDa 0 4 0/00 albumin, Wacb- 


Caaa6 Z.B.— Adraoerd caae famue Cb.F 1 ^ cella 0 4 0/00 aJlaimin, Woeb- 
.1 The coenbioed matt neot acaned » tb 10 \ 2 trarntne i trypartamide aad 
7 * 5^5 trEnfflt wyttiUna Tba C.S F w*a tbeodiatjacdy tmprored 4 cefla, 0 4 o^ 
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■ibumm. The mental atate wa* nearly normfll The patient then got 1 x 0-{H gramne 
pentamidine 1x01 gramme intravenoui and 8x01 gramme rntrimujcular 

He appeared to be cured. The analyaia of CjS after 3 months 3 2 celli 0 22 o/oo 
albumm. After 9 montha 12 cell* 0-22 o/oo albumm, Welchbrodt negatire 

IL PREVTNTtVE ActIOV OF PENTAMIDINt. 

The above expenraenu Auggesicd that the drug baa a prolonged and 
cumulauvc action together with a slow rate of chmination or excretion The 
process must be simnar to that of Bayer 205 apparently formmg some stable 
combination with proteins of the body and so maintaining the trypanoadal 
activity of the pentaraidinc over a long penod, 

A, EXPEMNIB^TS ON CUINEAPICS 
1 - — One SiHgU £ka* and tt^ftrove G palpiU* 

OJ* No 2ol — One tingle do*e of 0 002 gramme perky on 19th 1*^1 Infccti'‘e 
tMt*e file* were fed from 21it May to 29ih July On djtsectjon five olivary gland potitive 
flie* Vicre found The enimal \ra* poatuve on 30th July and infected by the last bitch of 
flie* The probable duration of protection including the incubation penod was 72 da^ 
G P No 29 -—One tingle dote of 0 002 gramme per kg on 13th Jane 1941 Infective 
file* were fed on the ammal from July to 2(hh S^tenibtr Ekvro poamve Area have 
been ditseeted in the fonr batche* uted for thi* eipemnent The dtaatiDn of the pro- 
tection ineludmg incubation (average of 12 days) wu 117 davi 

Flies Were fed every two or dim days on the anisaU and the gumeaptgs were bitten 
by infectiv*e files at least tv, ice a weeh. 

2 SiHgU Do$* and Ponlte* BJooiL 

Three guiDeapigt protected withaaingledoaeofO^XlCgrammeperkg were inocula red 
once a v. eek with blood contarmog nomeroua trypanosome* The itram was not drug Cut 
Prote cti on tested for 69 to 115 dty* this mtervil mduding the incubation period. 

Four more antmali two injertei^wiih 0'002 gramme two other* with 0-003 gramme 
per kg were inoculated as aberv'e but the strain of trypinoacene* was strongly trypartamlde 
fa*t One died negative, on the 1 15th- The aurvirorj w er e protected for 2L to 107 days 

3 — TArrC Cumulauct Dosm o/ 0O*J2 Gramnu at Short Inirrralx and infeotret Fliex 
One of the itnmal* vhKh tecened three dows of 0<i02 grumiK per kg in 5 day* 
\\ tfl exposed to infective bites during 10 month* Fourteen batche* of file* have been o*ed 
and file* vere fed every 2 or 3 day* Only one batch did not cootam any pontiTe flv but 
the remiinder contained forty-*ii tveties with heavy *ahvary gland infections The 
(Tuineapig beemne potiuve on the 327th day and thiu bad been protected for 315 da>* 
Another gumcipig treated m the same way and bitten by 32 penmx flie* died on 
the 252nd day of the tett stfll negative. The protective penod wta thiu about 2-tO day* 

4 — Thnt Camidatroe Dous of 0-002 Gramms per Kg at Short Iniervah and 
RsptaUd Inoadattm of Infertsd Blood 

The guineapig w« uyected once every week with heavily infected blood from vanou* 
ktrain* The protectioo given by the drug lasted 120 day* (mcubation penod induded) 

B. experiments on volonteehs 

Tt\o natives tubmittcd themselves to this experiment- Both had been free 
Irom sleeping-ticLncst and syphilis in the past and of any treatment that ccmld 
influence the results- 

D* 
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BonktaBTt recvired oat ctntle fmectkn of 0^)02 gfimnx per kf. oo &rfa Aufust, 
1&4] From llth Aoffitft, 19-11 to Sth Aosiut, 19^ oi tietu fliea «ero f*d oa 

tbe Tolan tt c r triiy 2 or 3 <lay>. AD tfacM buchca coctimed at lc«t oot pontjre fiy end 
tbe total amotrat of fin end famkl Infected ifi the tahrary flcadt «ei thrty 

Tbe fint tryptnoeoam ap pea r ed m the blood of BoDknmu in Aupm 1942, 1 year eftn 
the pr otect i ve inj c c tfcei 

Moya «aa &Mted oc the came datea He got a cmgla Injecttoo of 0003 f lemju a per 
Rjrtidiea of fiiee were fed od hrm at the came rate and he waa timj by thirty •tao 
tsetces infected m the aabrery gleDdi Tina ro hiote er tvta drat poahhe on let June 
1912 293 daya after proccctn • treetment 

Mutj prccauticicii ttcre akeo dunog tbest expenmenta. Blood films 
were eyi mined duly frocn the lat ticek- One month after they mere fint 
bitten by mfeceve glomnae blood caltmta itere made for the fim tunc and 
culcum were then made every 10 dayi. A total of nventy-three blood cnlmra 
were made for Moyu and of thirty for Bonkumn. TTic method of blood 
culnranon nas that doenbed by Bbotsxekt and Hxnrabd (193^ 

As h aetfued pcanble that trypanoaocuasis might derclop m tbcae v ohm- 
teen withoQt blood mfemon but ntth a diren mvoherDcnt of the central 
ncrvoQi lyttem the CSJ^ of Bonkuma waa examined on the 6tfa and the 
10th month of the ei pcnt u ent The CSJ Ttmamcd normal 

The volunteer Moya was the ftm found infected on In June, 1942 a 
duck blood film named nith Cieniia was poutue 77ie blood culture wa^ 
coon afia abo penave m ten ten rubes inoculaied on 6th June md found 
posiate on llth June Laboritory-hred flics were fed oo Moya from the 
nm day of his positnenexc The cydical tmcnni don of hts trypanosoroei 
e occeeded, but infecnve Sto acre foiind only in the hatches fed on hrm on 
the 2nd day For thr< uanmitmoo ame batthes were used containing a total 
of 417 flies Amongn those flies, one had a gm-onlv infectron oo die llth 
day one gut-proi enmculu* mfecrion the 42ijd day AH those infected or 
mfeedve flics were fed on 2nd June and it n mteresting to note that fr ocn tbe 
2nd to tbe I7ih of June the thick fil™ were negative a< ncH as a blood 
culture made on Sth Jane. It truy be mentHned that after 3rd June the 
best method of dlagnoMS le ^cnodugncwi^ and blood culture, faded The 
CLST* examined on 12tb Jane nai alco oonnal 

The voJonteer Bocikumn although protected by a cmaHer dose of only 
0 OO’ gramme per kg remamed negative for a longer ame. In fna for a whole 
year after the prevenavc Injection The trypanosornn were seen caice m the 
thick film on iOth August but blood cultures oq the same dav as well as 
tho< made on 17th AugoM and 72nd August, were idll neganve. In the 
same period lc llth to 2Iit August, W2 the paiasues disappeared from tbe 
blood, bat were regularly pre sen t after this date. Although flagcUaies were 
present in the peripheral blood on 20th and 22nd August, the blood cidturrv 
on tbe same days did not succeed Blood cidoration was not p os itiv e until 
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27th August, 17 dayi ifter the first dcmonstnition of trypauoionics in the 
thidc film. 

One cychcal tramnuwion has also been tried on Bonkumu soon after 
evidence of his mfccuom From lOth to 27th August nine batches of clean 
flies {tx 386 flies) were fed on the patient. Infected flic* w-cre found only 
m the batches fed on 24th and ZSth August, two gut-only infecuon on the I2th 
and 15ih day six gut provcntnculus^Iand mfecnons on the 18th, 28th 30th 
43rd and 44th day after the mfectmg mcaL It is noteworthy that no mfec 
non occurred m the flics fed when the panent s blood was neganve on direct 
microscopical exammanan. 

From the cluneal point of xneeo the first days of the illness in these 
volunteers showed a very peculiar picture. The scaraty of the trypanosomes 
the negative blood cultures and xenodiagnosis for a lelanvcly long penod 
demonstrate hoiv difficult the early diagnosis would be m natives protected 
with pentamidine moreo^Tr the two panents had none of the symptoms 
observed m other volunteers and at a matter of faa no symptoms at all 
Even when trypanosomes were readily found m the blood the temperature 
remained nortnal At the tpot where the flies have bitten, a superficial and 
painf ul nodule ts often seen this also was absent m our panents. 

Bonkumu and Moya lecre treated and cured with strong doses of Bayer 
205 It 18 doubtful how their illness would have turned out if left alone. 
It must be remembered that nativci proiectfti by Bayer 205 prophylactic doses 
may show a cryptic or inapparcnt ev^uoon of sleepmg sickness Pcntamidmc 
has probably similar effects. 

ILL Effect of Pe^^ta-midine os LvFzcnvr Fues 

Three infective glossmac have been isolated from hatches of flics fed on an 
infected Cercoccbus galrriius agilts As m former experiments the flics were 
separated, each one m a box, and fed on gumcapigs so that the animals gave 
evidence of the mfeenve responsible fly 

Fly 1 — Fed on a gmncspig 32 hom* «ftcr the snimaJ had recened 0-002 gnmme 

G r kg Tha mesi did not disinfect the fly which w»* fed on five cleen gnineepig* *t 
tervili of 3 day* *11 of then beaunc po*itivc after tn incubetioa penod of 13 to 2l deyt. 
The fly wo laHed end dioected 19 d«y* after the medlciBal meal end found heevily 
Infected in the gut end the telivmiy glend* 

Fly 2 — TW* e xp e nm ent we* nmDer to the prenou* one The reeult we* the eeme. 

Fly 3 —The gmneepig used for th* disinfecting meel received e leiger do*e of 0-003 
gremme per kg of pentamidine. The fly wee fed 4« hour* efter tW* udection. All eJeen 
gumeapi^ on which thi* fly wo fed beceme poemve The fly wo di**ected end found 
Infected in gut end gUnd* more then one month efter the pentenndine-blood meal 

This experiment bang enurcly unsuccessful, the effect was med of feed 
mg the flies on mfected a nimal * donng the cyclical evolution of T gambtense 
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Tbc uninfected guiocapig^ biucn br ihoe flies became pemavt. Control 
>siTh batcha of flics not fed on mfected aiumsU shostcd a comparable number 
of infected flies The faguici arc ibe foUowing — 

Fbei fed on treated ammai Infected 

gUnd infetnoDs 

FUet fed on dean gaitnaf infected 

giaod infectKcu 

Thn light diSertnce docs not mdieaie a real senem of the drug on tbc 
cydKOi tsoluQon of the UTpanowmes m the body of the gloasina. 


28 pci cent. 
21 - ^ 

32 5 
258 


Ducduuw 

As tii ai the curative value of the drug and m unuaty u txmrcmed our 
results may be compared with those obta^ed with anknaii or vnth patients 
by Lonan; and Yoaax (19J9), Lomua (1942). SAumwas (1941) There is how 
erer a differeDCc m our appreciatuw of ibe rmanre actjeity to adranced cases. 
\Vc consider that pcnramidioe doc< nos reach the deep nenous lesiocs of the 
irypmosomM*!' S' is shown by tbc slight iu.uon on tbc alterations of the 
ccrebrospmal fluid Comparal with say irypamnude the drug which really 
can dean an altered lumbar-fluid, pentamidine Is di^ppotntlng Even If there 
IS an improrernent in the cell count and the altmirun and ^obulm rate no 
core can he daimed as long as normal figures are not obtamed. Ther ef o re 
pentamidiDe diouJd be used otily when tlht irypanowitnes are arecoic-fau or 
when opuc ncunns ts to be fared but vriibout great hope of obtaining 
defimte results. 

In tariy cases pcnramvdvne cvue*i easily and s&fde rmibtew sleeping 
«icl.ties< It will replace Barer 205 m aisenic-fest caws when a fint curative 
dose of Crypammide fails to stenhie the penpberaJ blood 

But It H at a preventhe that pentamidine seems to have tlie greatest 
value As happens with Bayer 205 die drug h eliminated ilowfy and nctimv 
uliret in the body retaining a strong nypanoadal actwa which prevenn 
Infection by flies ns acll as by mcdianKal transmission. 
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At leait m the rwv of \oIiiDtecr8 the drug has a lasting prophylacnc 
action probably stronger than that of Bayer 205 The useful prophylactic 
dose has no toxic effect and as it appears that the drug is as effective when 
injected m the musdes as when injected in the veins, a mass prophylaxis 
of the population could be earned out easily and m a short time A large 
scale tr^ of the product v.’tu started m 1942 m a heavily infected trypanoso- 
miasis focus of the Kwango distna in Belgian Congo and we hope to collect 
the first results at the end of this year * 

Omng to the necessity of following practical lines m a mass drug 
prophylaxis, no attempt was made to try higher doses than 0 002 and 
0 003 g ramme per kg nor repeated doses. It must be borne in mmd that the 
success of such prophylani depends on the swiftness and the speed of exam 
mations, and a summoning of the whole population and the pamless treatment 
without toxic after effects. We surmize that every 6 tnonthi all the injected 
nati\e8 have to be examined agam and occasionally re-tnjccted It is import 
ant to detect all the newcomers and to protect them at they may imjwrt new 
strams from the vionity cryptic cates may occur and will be diagnosed only 
by some Hmiral symptoms confirmed by the alteianon of the cerebrospmal 
fluid 

It was of interest to know if pentamidine earned in the blood of protected 
natives would disinfect the glossinae or impair the cyclical development of the 
trypanosomes in fUei which had fed on camen of the disease. But it seems 
ihat the dnig has no such action and we remember that in similar inals made 
mth Bayer 205 we had to use large doses of this drug to obtain marked results. 

SUMi«JART AND CaNCiDSlOSB 

1 Pentamidine (May and Baker 800) has a strong trypanocidal action 
on T gambtnw Thu acaon u not imjjaired by the arseme fastness of the 
flagellates. 

2 The trypanocidal acuon of jicntamidine has a slow start and lasts 
long Stcnbzauon of the blood is only obtained at the 3rd day after die 
optimal dose of about 0 001 granjmc per kg To avoid toxic effects, doses of 
OiXK gramme per kg and over must not be repeated more than twice a wceL 
Repeated doses mcreasc the curative action especially by accumulation of the 
drug m the body 

3 In the C3«e of sltcping-sicknesk pauems intramuscular admmistiation 
ot the drug u less toxic and has the same effects as by the intravenous route. 
The drug does not cure or improve ad\-anccd cases with marked mvolvcmcnt 

•The first results 3 months after the Injection of pentsmldine 0<K)2 to 0-003 gmnme 
per ks are pnanitiog Not s single new esse wss found smoogst the protected natives 

Among the muves used ss controls 2 -5 per cent, of new Infemoos were disccvered. The 

experiment took ntice In s few nJUges with a totil of more or less 500 rahibrtsnts hslf 
of them being protected 
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of the ceninl nerroiu It 1* honcrer iBefid in exily c**e*, and d 

adrocated vhcs the tiypxnoaocnc U lolstant to other drug*, ritch at trypaita- 
mlde or dmllar aracnlcal cotnpouitda 

4 Fliei fed on animaJi Injected «ith avenge doaca of pcpramidme arc 
not dumfcctcd of thdr trypanoaomci, nor b the cydkal dereloptnent of their 
trypanotocnc liifcctkin mduenced. 

5 Et idenct ft adduced of the prophylactic ralue of pentamidine Guinea- 
pigi are better proteaed by three doaca of 0002 gramme per V.g and were 
fr« from infection for at Wit 120 day* Vohmtem injected mth a lingle 
doae of 0 002 or 0 003 gramme per Vg retiated for 10 to 12 montht repeated 
bltt^ of Infecnre netae diet. 
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THE SICKLING PHENOMENON IN THE BLOOD OF 
WEST AFRICAN NATIVES 

arr 

R WINSTON EVANS bjc. ljlcj 

RjiMC* 

PaOulagttt, W«rt Afrteam MSitary BospiiaJ 


Since Herrick (1910) fim pointed out the assocution of sickle-shaped 
erythrocytes with a severe anaemia, a conaidertble volume of literature has 
appeared, especially m recent years, on one or other feature of the iicklmg 
phenomenon. Most of this literature has emanated from the Western Hemi- 
sphere and IS based on observations made on Amencan negroes. This paper 
gives an account of mvestigstioiis and observations which were earned out on 
West African natives, and mainly directed to a determination of the incidence 
of the sickle-cell trait. 

Althongh the Amencan negro population was ongtnally derived from 
West Africa very few cases of sickle-cell anaemia have been reported from 
these colonies and no account of the madence of the ticklc-cell tmt in West 
African natives can be found in the literature apart from the woik of E. C, 
SUTTB (1934) 

• I vetth to thank Lc-CoL J C Leedham Gbzin rjOLC. and Lt.-CoL W AL 
MacNaucht r-ajh c. for mnefa encxningwnent and for iHowing me to refer to the patient* 
tnd note* of the mimical and medical dirmoQ*, 

I am grateful to Brig, R, A, Htma, o,bjl m.C DJiau. We»t Africa and Brig. 
G Findlat C3,e. Coimiltant m Tropical Medlcme We« Africa Force for their 
encoura g em en t and interest In thn coonnumeatxm 
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Th* loddeccc of the vckle-ceU tint invotigited in i group of nearly 
600 men, constHudng nati Tc* from the Gimbti, the Gold Cotit, Nlgeni, 
and the Ctmeroon*. They conmted of a percentage of all hoapital admi*- 
tlom dnnng a period of onct 8 Toontha, together with a imaUcr group of fit 
aoldier* employed on hoepital and other dutica. The Uxideoct of the trait 
among the natrrea of one Gambian viHige the popuiation of ^rhich naa mimfy 
derired from orw family (Bq;aaf), wta aUo determined. 

TtcnmQOE. 

(0) Tht Mont Preparfttoit Method — A drop of capillary blood wa* placed 
on ft clean dry alide and a covmlip waa put orer it The edgea were tealed 
immediately with raaetine and the preparatloo kept at room temperatnre and 
e^aituned at mtcmla up to 30 honra 

(1) The Tert tube Method — Thla h a modification of the method dcacribed 
by Bia and Hotn (1635) Approtimately 2 c.c. of tenoc* blood wm placed 
in a 3 8 per cent atrate aofotion contained in a teat tube 6 inchca b> ( inch 
onder a hyer of hqtrid paraffin. Formaldehyde, 10 per catnt- aohmon m aaline, 
waa than added beneath the oQ alter 24 houra had tlapaed. After allowing 
30 mum tea for cell fixation motet prepantiona of the fired cdl anapenaiooa 
were then cundned. 

(e) The SmdB Teft-tu&e Method of Beek and Herts (1635). — A drop of 
bk>od from a finger wta allowed to fall mto a otrate aohitkin in a W aa aet ma nn 
tube and a layer of Itqaid paraffin added. Formaldehyde waa then oied aa in 
(b) to fix the fpp« after 24 Imn The fixed cell tuapenaion wia then cramined. 

Staaa tn a prelimmary procedorc waa not employed m arty cf the ihore 
methoda 

Teati for the eckIe-<eQ trait were alao made on blood otrtaifwd by 
itemal bone marrow puncture. 

Although the test tube method (r) u dcacribed aa a very dehcate teat, no 
significant difietcnct in the reaultx from tl^ae obtained when namg medioda 
(a) and (6) ma found The test tube method (b) waa found particnlarly oaefiil 
when cella fixed in the tickle form were required for demonstration or for 
permanent preparations. 

Tests for sickling is etro were made by collcctmg renocs blood into a 
paraffined aynnge and plaattg the blood irmnediateiy into 10 per cent, formol 
talme under liquid paraffin 

In ft few instances the vital dye method of Hajodi Pants (1937) was nsed. 
An alcchoBc aohitwn of brilfiant oesrl blue, a 1 per cent solution m 95 per 
cent ticohol, was spread on a clean dry atide and allcrwcd to dry m a dost ftee 
attnoapbere A drop of capillary blood was then placed oo the slide and a 
coverafip put over it The edges were immediately scaled with Taachne and 
the preparation examined at mtorala up to 38 boura. It was Inttreating to 
find that the briHimt cresyl blue inhibited the formation of aickle-cellt, an 
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effect fim dcscnbcd by Diggs and Pcttit (1940) In one case (90 per cent 
of whose red blood cells were known to nckle within 15 minutes of preparation 
of a scaled moist hlood specimen) who was retested using citsyl blue filmed 
ihdcs no sickhng was found to have occurred after 6 hours and only 15 per 
cent of the red cells had assumed the sickle form after 12 hours. This method 
was found useful in traang the change* occumng m the erythrocytes dunng 
the process of sickhng on account of the alowing down of the rate at which 
the cells assumed the sickle form. Hahn and G i l l espie (1927) studied the 
characteristics of ticilc-shaped erythrocyte* and like them it was found that 
at first the cells expand and assume a spheroidal form, just as they do in the 
first stage of saline haemolvsis, Transformabon into the raulo pointed sickle 
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Classical Sicxia-CELij. 

Fotmalm-fijed preparstixjn 


form* then occurs slowly In capillary blood preparabons it was noted that 
the rebculocytes took a longer time to sickle th^ mature erythrocytes 


Group I West African Soldiebs 

In this group 561 soldiers were tfaanuned and 19*9 per cent were found 
to have erythrocytes which sickled tn vttro This group consisted of 362 nab> es 
from Nigeria and the Camcroons 18 75 per cent, of whom sickled 132 natn-es 
ftom the Gold Coast, 16^ per cent, of whom sickled, and 67 native# from the 
Gambia 28 3 per cent of whom possessed the sickle-cell trait 

It maj therefore be assumed that 20 per cent represent* the inadcncc 
of the sickle-ccn trait m a group of Bnbah West African male natrm 
at random. This figure is nearly three time# as high as that found by Cooley 
and Lee m their ciarainabon of 400 American coloured patents, 7 5 per cent of 

whom were found to possess the sidde-cell trait This figure obtamed by Cooley 
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and Lee for Amenctn negroea has been corroborated by Josephs (1928), who 
obtained a result of 5 to 7 per cent , and other workers The highest figure 
for any one group in this senes was found among the Gambian natives (28 3 
per cent) and mchided six cases of sickle-cell anaemia, of which four died. 
It IS realised that this high figure for Gambian soldiers may be due to the rela 
tively atnalJ number exanunrf and to the high rate of mbrecdmg 

Findlay (personal commurucjition) has recently exammed a random 
group of 300 soldiers from the Gold Coast and foimd the incidence of sicklmg 
to be 15 5 per cent 

TABte. 


Namber Exanuned. 
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R*oe. 
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Group II Nattves op a GaiiIbian Village 
A small group of sixty nine villagers of both sexes, moaily members of 
one Urge fiumly {Bejang) was tested for the nckle-ccU trait The madcnce 
of the trait m this group was found to be 18*8 per cent Of these sixty-mne 
persons, forty-six were males and twenty-three w ere females Although the 
numbers arc small, it ts interesting to note that 22 per cent of the males were 
found to be iickhng and that the blood of only 13 per cent of the females 
tickled m vitro One Unuly, representing the parental first and second filial 
generations respectively and compnsiQg twenty two members was incJodcd 
m this group hlales contributed twelve and females ten members respec- 
tively Blood from five males (42 per cent) tickled only one of the ten 
females showed evidence of the trait Remembering that the trait h** been 
shown to be inherited as a Mende lian dominant character (Huck 1923) it 
18 worth while pomtmg out that only 15 per cent of the remainmg forty-seven 
members were found to sickle. 

Full blood counts were earned out on a number of the soldiers m Group I 
The mean red cell count for those whose blood sickled tn vitro (excluding 
those patients who were thought to be cases of nckle-ccU anaemia) was found 
to be 4 100 000 red cells per cmim. In the non sickhng class of paoenti a 
mean red cell count of 4 250 OOO celU per c.min. was recorded Cases of nutri- 
tional anaemia, hoob?rorm anaemia, and tnacima due to other cause* were 
included in both the sickling and non tickling classes. 
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Xbe 661 memben of Group I may be aubdrnded into 6t •oldjen (302) 
lod tbo*e tafTeno^ fr om acute or chn^c (259), and for the porpoae 

of thn in>‘e*tifat]on patients admttted into boapitil on account of injuries 
and gonorrhoea hare been included among the fit soldiers In the dasi of 
fit sddicn the incidence of ncklmg ns 15 5 per cent whereat among those 
suffering from various diseases tbe incidence was 25 per cent A further antlysis 
of the latter subgroup revealed that the highest ioadence of stckPing was in 
a senes of forty sJt patients admitted nhh respiratory di set sea (lobar pneo- 
moma, broncho-pneumonia, pnlmonary tuberculosis, pleurisy and lung abscess). 
Id thu seTKs the incidence of tickling was 28 3 per cent No significant variation 
from the figure of 25 per cent xrts found for any other group of diseases 

StaniAKT 

1 The inadence of the atckling trait in the natne# of Bntuh Wen 
Africa has been exammed 

2 The figures of 15 5 per cent for fit males and 25 per cent for males 
suffering from scirte and chronic diseases were found 

3 Thu Loadeoee u considcrtbly higher thsri previous estinutes for 
Amencan riegroes The reasons for thu are suggested 
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AKNOTJNCEMENTS 


TRAMSACriOHB OF THE ROYAL SOCIETY OF TROPICAL HEOICISE ARD 
HYOIEHE 

The Secretaoe* will be c^d to reccn-e Ongioal P*per» or »bort Notes 00 ndtsble 
tubjectt for pubboitjon in tl«»e Traioactioni if eppro^ by the Editorial Panel 

Owing to tl« difficulty of gnmg the exact date of publicatioii of any number of the 
TRANaACTiota on iti cover as has been our am in the past, It has been deaded to pnnt 
only the mo n th of publication at the foot of the cover and to pnnt the exact date of 
publication of the preceding number at the top of the fim text page of each number In 
this way any coiiniiKin which might amc owing to unavoidable dela^ m publication 
after the cover has been pnnted will be avoided and those who consult the TRANSACTlCra 
will bo able to discover the exact date of pubbcation of any paper This is often of 
importance from the point of view of pnonty 


ITEXT MKETWa OP THE SOCIETY 

The next meeting will be held at Manaon Hocat, Portland Place at 3 pjn on 
Thunday l6th March IfM4 v» hen Air Commodore T C. Morton o^js. »af will 
read a paper on Heat Effects m Bntuh Seirice Peraonne] in Iraq ” 


WAR DAMAGED LIBRARIES 
POST-WAR RESTORATION 

Fellows will be tendering a semce to the Soaety if they return to Manson House 
any copies of the TBAJosAcnoi?® which they do not wuh to keep after they have read tlvm 

Paper i c stn cticms make it impossible for the Soaety to build up large reaerve stocks 
and after tha war many libranea throughout the world will need copies to replace those 
de s troyed or lost 

The Council wtahei to thank thoac Fellows mho ba'T already reaponded by returning 
copies of the ThanSACtioNb 


HOVEMEirrS OF PELLOWB 


The following Fello-vi from abroad have notified the Sccretanca that they arc ttm 
porarUy in the Bnttsh Islet Letters addres^ to ony of these care of the Ro^ Soaety 
of Tropica] Methane and HjTi»ene Mamon House 26 Portland Place London, W 1 
can unuBy be forwarded to the bocoe address 


To enrDTa the aeeoney of this Uit, FeUowi named below are parttentriy nffnerted 
to adTbe the Seeretaries when they return to tbetr itations abroad 
Blacx sab Nigena 


Birwa, hL E. T Assam 

Calwhll, Capt. H G Tanganyika Territory 

Caknom D a Nigeria, 

FrrxoERALD J A K Gold Coast 
Gnojam, A M Gold Coast 
Gregory Helen India 
Haddcn Capt. E Nigeria, 


Hawe, ALBEirr J Gold Coast. 
HOCHIJ W njjsS T Nigeria, 

LsEH James Ian Nigeria. 
Macdo'cald Bug. Geoboe, Egypt. 
Maclean S A Gold Coast. 
NDtAUL, B B G British Guiana 
Mhidbornx, ELTWnA, Sudan 



ADMItSIOK TO rELLOWIEIF OF THB lOCIETT 

AH rvtisteml mcdual tnd Tet etiJtr y pnctidomn toil odvQ lotvmted m 
potTuts to troplal medtcm, vfaoM auilitetwcB an teemed nttsfac^oi^ by 

tbe P-i'Mmn], tie rfmble for tlecbon u Ft!kmi of the Soocty 

Anrooe ilulnoc to bccooM a caadidate for Peflowvlup of tbe Society ibouU oae tbe 
■pcoal form of tpplicatkn at tbt and of thia JoumaL 

Tha amroal anbacn p twp payabU by PaOom u ooa and a Half fufoeat (£1 I la, 6d.) 
which beuxuea dua m adrioce on tbe lat of Apnl of each year 

Tha TumiCncro and tha c u c i a n t TKa* Book of tfaa Soaety are poated refolaxly 
to arery Fellow « boat auhacDptMo u not m arraar 

Farther htfacmttkci may ba obtained fnan tha Hm. Secretarka, Manacai Hooaa 
M Portlaod Place, Loadon. W 1 or from tbe Local Sacietaty of tbe dnmet 


BARCLAYS BANK (DOMINION, 
COLONIAL AND OVERSEAS) 

OVER 500 BRANCHES IN 
THE UNION OF SOUTH AFRICA 
SOOTH WEST AFRICA PORTUCUESE EAfTT AFRICA 
MAURITIUS NORTHERN AND SOUTHERN RHODESIA NYASALAND 
TANGANYIKA KENYA UGANDA SOMALIA ERITREA 
SUDAN EGYPT PALESTINE CYPRUS LIBYA MALTA GIBRALTAR 
BRmSH WEST AFRICA BRITISH GUIANA 
BRITISH WEST INDIES NEW YORK (AOENCTl 
LONDON MANCHEBIER LIVERPOOL 

HEAD OFFICE 54 LOMBARD STREET LONDON E.C3 


tAKClAYl BANK. (CANADA) 
Uiatraal aad Taraata. 




DECLARATION BY CANDIDATE. 

If dected to observe tnd obey tho Liw« nd Rcffulation* of the Roral Sotdetv of Trrmiral 
M«Ucfao.DdHygfcDo,ud to eKk»™ur to pirxDotota honour ^ Botdoty of Tropical 
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PUBUOATIONB OF THE SOCIETY 


TRANSACTIONS 

SvbtcHption Thiity fire ShilUngi per Volume or per Year poft frt* (»a Numb«Tt 
in e»cfa ca»e). Number Sac Shllbog*, /wsi/r** No 1 of each Volume u ittued 

in June No ^inJunuiT 

B/T f> Nnmb*n Owing to the gready mcreaaed demand for complcto aet* of the 
TRAiaACnoN*, the ctock of certain numhen had been ezhamted. Theao hare now been 
reprinted, and any number can be auppbed at the ongmal publiahed pnee. 

YEAR BOOK, 1&44 

L«t of Fellowi AlphabedoUy and Geographically arranged. The Society’s Anmiil 
Report! and Accounts etc. 

Pnee Fire ShllUngt post free. 


MONOGRAPH. 

Monogciob I (September 1938). " Boomenng Leg and Yam m Australian 

Abongmea " by C J HAaorfT 86 pages 17 pages plates stiff board ccrpcr Unco bade 
Pnc« Sa post free 

“THE ROYAL SOCIETY OF TROPICAL MEDICINE AND HYGIENE." 
An iUuttrated pamphlet by Onlooker " deacrilnng the tvoric and funcsona ot the 
Sooety and the ctnembM of Mattson House. 

Supplied free oo application to the Secretary 


Orders for the TRANtacnoTa and other pobhcatioas of the Soaety should be sent 
direct to the Secretary Royal So cie ty of Tropical Medicine, Manioo House 26 Portland 
Place, London, W 1 TWffnzMir AiKiphelei Ixmdon. TtUphtou l4mgham 2127 
Chetron Postal Orders etc. should be made payable to tbe Royal Society of Tropical 
Mediaoe and Hygiene 

TTie Thamacitons may abo be ordered through Messrs H K. Lewis and Co 
Ltd 136 Gower Street, London. W C.1 or any other txxAseller 


ADVEBTISEIIERTS 

Approved Announcements are accepted by the Council for insertion m the 
TaAMumoM due lo be publnbed on tbe todowing dates 

No. 1 June 2Sih. No 4 January 25tfa- 

No. 2 July 2Sth. No 5 February 26 fh 

No. 3 November 25th. No 6 Alarcb 25di. 

AdvertiseiDent type area t 5 inches wide 7| inches deep (approx ) 

Hall-tooe ilHruntwns — 100 screen. 

Last date for rccervloff copy — 15th of esd month of pubbeatum 
AH coppminicatKms regarding td i t i U se in gnts should be addneased to tbe Ath-crtuing 
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A cooddcnble dxfFerence in the toadeoce of Ttriout ^ru found 

icconhng to the coloor of ongin 

In the firvt place we were aurpmcd to find vuch t high pfoportxa of 
the patienta were admitted for noo-troptcal mpiratory diacaaea. Lt-CoL 
MicNATOHT and I have pubGahcd in the BniuM JcMnud our finding! 

on the incidence of cheat complamti which accounted for almoat a third of 
all medical adnuaaiona The cinef features of the pnenmorua casca were the 
dramatic rcsponie to aulphapyridme the low death-rate and the low comphca 
ooo rate The other important non-tropicat conditiona were ontbrealu of 
chichenpox, cercbroapinal fever and vaccinij 


CHICKEWPOT 

The ma^fonty of the caaea of ctncfceopox were mild but there were a number 
of very anere caaea in nhich the men were acutely id. In these patienta the 
dlatnbution of the rash waa more that of amadpoT, with maximom leaiotu 
on the face and perTphery of the hmba. In ah caaea, however typical dneken 
pot leawM were ahraya present on the trunk. The mam importance of these 
outbreaka of chicieopor lay m the attacking of panenta already under treat 
merit for aypanoaonuaata, Tliese ptoeota inTarubly ahenred a very marked 
detenorttiOQ m ther condition, ahonn both chmcalJy and by an increaaed 
cell count and promn comenc of the CS F Thii resulted In longer hospital 
baa on and, in come, erenrual medical boarding out d the Army 

cnuBKoapmaL Ftrot 

Fuhmnaang attacka nere common, ao that soldiers apparently in their 
innil health nould collapse on duty tod be uncoDKaoua on anml at hospital 
in a matter of an hour or two Quite a oomber were found dead or maribund 
in their huts or tents. 'Hie vast mafontv of these cases responded dramatically 
to intravenous aulphapyndine although often their coodidou appeared desperate 
'Utose that died were found on postmortem aaminabon to have an acute 
encephahtis m addition to meningeal infection, but suprarenal mvolrement 
was not seen A great many of these men at no time sboned typical dmical 
signs Slid neck ngichty and Kemig's sign w er e often absent This was so 
common that a routine hunbar puDCturc was per f ormed on all acutely ill pjtienta 
not showmg defimte localizing atgoa. and m tfau way a number of cases were 
diagDOsed might have been nuased until too late 

In ah caset, fulminating or not, a rash was very rarely seen — at the most 
a few scattered purpimc spots The routine treatment of cases not too s e v er ely 
jU to swallow waa the adauniatration of sulphapyndme in tuspeimon. 
Two gramme doses for the first twice and then 1 gramme 4-hourly TTie 
more s e r cre comatoae or senu-comatose cases were given intravenouj sulpha 
pyndine m doses of 1 gramme until able to swilknv No tunc effects from 
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gulphapyndine were met with among*t any of the patients. No sequelae 
were noted apart from one case which showed a relapse This man had appar- 
ently recovered and after a few days of normal temperature again complamed 
of headache, stiffness of nedt, and showed a nsc m temperature and pulse rate. 
Lumbar puncture revealed a turbid fluid and meningococci were isolated. 
The organisms were not tulphapyndine-rcsistant and a second course cleared 
up the condition completely 


vsccmiA. 

Several dozen Cameroons troops had to be admitted to hospital following 
vaccination against smallpox. In addiQon to general malaise, pyrexia and 
local mflammation all these men showed joint mvolvement. The majority 
had pain redness, swelling and Umitadon of movement affecting one knee. 
A few had mvolvement of an elbow or wnst In all cases the condition cleared 
up completely m a few days with symptomatic treatmenL This response to 
vaccination did not appear to be related in any way to a higher madence m 
these men of yaws or tickle-cell disease. 

Tropical Diseases 

The vast majority of African soldiers were found on admission to hospital 
to have several tropical infections and it was sometimes difficult to decide 
which was the actual cause of his reporting sick- A soldier mi gh t for example 
be admitted complammg of oedema, dyspnoea, weakness of the legs and on 
aammitjon show obvious foot yaws, onchoceraasis and a moderately 
heavy hookworm infestatioQ The actual cause of bis major diaabflity might, 
however, be vitanun B complex dcfiacncy On intensive treatment with 
tturaute, the symptoms would clesr up sud not all the other conditions mi^t 
require treatment at all Helminth infections being practically umvcrsal had 
to be Ignored unless the infestation was heavy and giving me to very definite 
signs and svraptomi The two mam weak points in the West African appear 
to be the lungs and hver The importance of chest trouble as a cause of hospital- 
ization has already been mentioned It was our experience that it was unusual 
to find a normal health) liver at autopsy no matter from what the m«n Karl 
died. The majonty showed some evidence of early arrhosis even though they 
were under 30 years of age, and in a few cases the disease bad p rogr es sed to 
portal obstruction. The only form of neoplasm seen in the medical wards 
was primary carcinoma of the hver In two or three cases after only a few 
weeks of ill health the man would die with enormous new growths m the liver 
which also showed portal cirrhosis. 

This prevalence of hver disease made toxu hepaiUis following therapy 
with arsemcali and ant^lmintici very common- All patients given drugs 
liable to affect the hver tad to be very carefully watched and were always put 
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on to extra glucose. Jaundice wti ao frequent after carbon tetrtchJonde that 
the admhufttmtloo of this drug for the treatment of aokytostomims waa dia- 
contmued. One otbcrmae apparently healthy yoong adult with ankyloatoimam 
of moderate acrcnty died of lirer necrow following the adminiatntjon of the 
ctandard treatment — 

Carbon tetrachlor 2 

OL chenopodiiim 1 c.c. 

Paraffin Gq 30 c.c. 

At poatmortcm he waa fbond to hare bad well adranced portal drrhoau with 
little brer reaerve and there was acute accroaia of the remaining Grer narie, 

In the European warda of the hotpiti] tKftcUrt heptidu was commoo and 
almfljr cssei occniTcd amongst the A^can padcnu. A diagnoais of infcctire 
hepatitis was only made m these casta, howertr when other conditions had 
been excluded (such as tone hepabtu or amoebic bepatrtia). On the whole 
thia dtteasQ waa loore ac T ere m the Afncan and ran a longer courae with a 
more marked Kterua, and thia was presumably due to their hanng less Iitct 
rcserre. Tre atm ent waa by low fat/lbugh caibob}rdrate diet aa far as possible. 
Dtedng was always rery difficult aa it was practically impossible to make the 
patients tuideratajid the importance of <m]y mhng the food grren- Unlcsa 
carefully watched the mean would ahnys take eern food cooked in the T w nii 
palm oil or ground nut oil arew 

AmoebK abscen was only dugnoaed ooce but amotine Jupattu was 
common. The asuxl kigns and tytnptoiDS were low or moderate ferer with 
aocne leucocyrons, and complaint ^ ragu< apper abdominal pain and mdigea- 
tion. The Irrer was usoaliy palpable and tender and a slight icteroa was 
common. OccasionaDy well marked jaundice was seen. In many instances 
no definite hrstory of previous dysentenc symptoms was obtained from the 
men This was often doobtleu doe to language difficnibea when dealing with 
men enlisted ftom buib nibges where only a local dialect was spoken. On 
repeated rtaminitwn of the stools, cysts or active trophozottes of £at«siotk< 
hstofytira were found m about half tbe cases before treatment waa started. 
Id the otben positrre findings were obtained after some days treatment with 
a daily dose of 1 gram emetine H Cl All the patients responded utiafactorily 
to a course of 10 grams of emetine l^drochlor with settling of temperature and 
deanng op of aymptocna. In some however cysts were atiG present in the 
stools and they were given a 7-days course of E.B I and storarsol, getting 
the full course given to Aftictn pattenta admitted with frank amoelnc dysentery 
T r ea tm ent with retention of enemata of qumoxyl was not found practictble 
m the African wards. 

TrrpirrascmiAni. 

Trypanosotmaiu being endenue In the Gambu^ the disease was commooiy 
seen In ffie troops enlistad m the colony Cases were alto seen amongst men 
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from the Gold Coart who had come from a aleepmg ncineas district, and there 
were other cases of men apparently infected after rcachmg the colony as also 
occurred with a few Europeana. 

Symptoms and Stgns In no case wa# a patient seen showing the local 
changes at the site of the bite nor was such a history obtained- The men were 
cither admitted on account of the postenor cervical glands being enlarged with 
or without discomfort or on account of increasing lethargy either physical or 
mental, and coniplamt of persistent headache. Often the soldiers had not 
report^ sick but were referred to the R.M O by the B N C O m charge 
who had noticed a falhng off m the man s mflitaiy efficiency Sometimes the 
true state of affairs was only discove r ed after a man had been up on charges 
of laziness or insubordination- The early diagnosis of the disease which was 
insidioua, depended chiefly on the alertness of the Europeans mchiding the 
R M O of the man s unit An intelligent Afncan orderly would often spot 
the change m the man s mentahty when a European only thought he was having 
one of the dumb spells which the best of the Afneans arc prone to show at 
inten-als 

The findmg of trypanosomes in the penpheraJ blood was the exception 
rather than the rule and diagnosis chiefly depended on gland puncture and 
exammauon of the cerebrospinal fluid About half the cases had nervous 
system mvolvement with celli in the C S F increased from 30 to 1 000 per c.min 
a positive globulin and the total protein content mcrcased from 30 up to 80 mg 
per cent The glands in most cases were soft and elastic but m the more 
advanced cases the glands had reached the hard fibrous stage In the Gambia 
congenital bilateral ptosis was not uncommonly seen, and this gave nse to a 
mistaken spot diagnosis of trypanosomiasis on more than one occasion, Pyrexia 
was not a marked feature and no typicalytcmperaturc was recognized though 
an irregular low fever was not uncommon Dryness of the skin which had 
lost Its health) shiny appearance was seen in the more advanced cases and 
a few shovved a transient oedema about the eye* and face. The more advanced 
cases might even show a msikllkc appearance s imilar to that of Parkmsomsm- 
Cases of glandular fever were found in the European wards and often the glan- 
dular enlargement found m the Afheans without any other very definite aigns 
or svmptoms was sunUar The absence of typical blood changes and the 
of trypanosomes on glsndulur puncture, however made the diagnosis quite 
clear The Paul Bunnell agglutination test was not found helpful as negative 
results were found m apparently definite cases of infective mono-nucleotis 
\Vhether this was due to some error in technique when prepanng the sheep 
cells or to its being a different virus infection ^ve could not decide. 

The technique wc found most satisfactory for gland puncture was u 
follows — 

After cleanmg the skin with spirit the chosen gland was firmly anchored 
between the left thumb and forefinger and a perfectly dry needle was pushed 
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DtftAtn or WEST AmcX'T TtOOP*. 


iato the glcnd and poked tiound After vxthdrtwtl the needk w<a engaged 
to ■ dry cyrifige wfa^ plunger wu half drown bock and the contenU of the 
needle oquhted carefnlly on to • oUde. After remonl of the amill plug of 
bkek tkm the corer »hp wa» put on and the oHde examined, Ftihiro to remorc 
the phig of aim gore too thick a film for Mti*f»ctojy ciiminatwn. Before 
aurtmg treatment ill the patienU had * C 8JF ewminitkia and were folly inTcm 
gated by the ophthalmic opeoalitt. The routine couroe of trea tm ent cocojited 
of mtravenou* uijectiom ere r y 5 dayo, atartmg with four dooea of antjypol 
I gTwnmc and condnoing wrth 2 gramme doles of tryparsaimdc. The total 
doooge of tryparoamKle depended on the cell count and protein content of the 
C,S F whiA woi chedeed at mtenalo. The padent was oloo re-eitimDed 
regularly by the ophthohmologiat danng treatmeoL ISo toxic effeOJ from 
fryparoamlde were noted with do»ea up to a total of 24 grommea. In many 
coaca ncuol ocoity trot opporeirtly Improml but iHk wu probably due to 
the padenta becoming more co-openidre u the lethargy wore off I hire had 
no personal erpeneoce of treatment with pentomadlne (M kB 800) which 
ghing Tcry alarming reoccona owjng to it» effect on blood pressure 
The reoolta of treacment depended oo bow early the rf^*'*^*-* was diagnoeed 
cod treatment carted. Co era wnh only lymphatic or etrly netrota lystem 
iQTolremeQt were made fit to return to doty but more advanced with 
high C 3 F ceO counta either did not reopood rttSoently or relapsed liter 
and hid to be medicslly boarded The maynity of African soldiers were not 
tndeamen and were therefore not onployible unleoa tbsolDtely phyucilly fit 
Paoena fit to be returned to theu uma were kept under spe^l oboerrjtiOQ 
there and lent back to hoopittl for review and repeat elimination of their 
C S F after some weeks 


TROFioa MTcami, 

There were olwora one or two cases of tropjcsJ myooitli in the medical 
word* Thu condition wu chiefly seen m the natives of the Cameroons or 
the Eastern p f O Ttocei of Nigeru The men were admitted to hoopitol with a 
compUmt of pom tnd swelling in rausdes uitufly of about 1/22 durotioiu 
The commoner situitiooi were in the arasde* ctf the Umba but the chest 
tnd abdominal waD mutdes were also affected on occaoKm. Usually there wu 
only one lesioo but oometuses a man would be admitted with two or a second 
lestoo would develop whilot m hosprtoL Apart from ilus diaability the men 
appeared to be in rcuonably good geoert] condition and no causal factor or 
rcLmonahip with such conditions u filonooia, helminthioiii^ or tudde-ceU trait 
could be d uco Tcr ed . These cases were un'estxgtted surgical^ and faiatoJogKoIIy 
by Lt.-Col Lnxntajj GaMW and Mayor Etawo, tnd the conditran was con 
ndered to be on scute degencratire cooditioo orutiltr to Zoaker ■ degeneration 
whkh nngbt go o far o suppuration (pyoinyoaitu) when ttaphylococcol 
btcterioemli tupenrened. 
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The features were moderate pyrexia and a tender diffuse or arcum- 

Bcnbcd swelling m muscles, which might show marked heat and even fluctuation. 
Treatment consisted m rest, by tplmting if necessary and the administration 
of analgesics as required. About half the eases were given a course of either 
sulphapyndine or lulphathizzole, but their progress did not differ materially 
from that of those left without chemotherapy Too early surgical mtetfercnce 
had to be avoided as even cases apparently showmg abscess formation might 
subside satisfactorily If however the temperature began to swing and a 
well marked Icucocytosia developed, surgical drainage was required. The 
usual period of hospitalization for those cases resolving spontaneously was 
about 3 weeks and longer for those requiring drainage One fatal case was 
seen with extensive abscess formation deep to the pectoral muscles from which 
many pmts of pus were evacuated. This man was in very poor general condi- 
tion T^en first seen and died of bronchopneumonia m spite of energetic 
treatment. 


VITAMIN B COMPLEX DEFICIENCT 

Patients were admitted to hospital showing signs and symptoms indicative 
of varying degrees of defiaency of the vitanun B complex. Defiaency 
disease was most often seen m new reenuts enlisted from up-coimtry bush 
villages and was not often seen amongst soldiers on army rations. 

In some cases the cardiovascular system was chiefiy affected, whilst m 
others nervous system lesions were more pnnninent and skm and tongue might 
also be involved- Many complamed of anorexia and flatulent dyspepsia. 

Usually carduc symptoms were the most prominent and the men were 
admitted to hospital ou account of dyspnoea, weakness and oedema. On 
examination there might only be oedema of the ankles or all stages up to gene r al- 
ued water-logging Often the patient s appearance would suggest nephritis 
but albuminuns was absent or only sbgbt The pulae was of low tension and 
there was tachycardia with marked car^c dilation. The heart sounds tended 
to be evenly spaced, and accentuated with rcdupbcation and systohe murmurs. 
The nervous system lesions usually seen were reduced or absent deep reflexes 
hyperaesthesia of calf muscles and dulhng of sensation over the shins These 
patients often shoised a positive squatting test bemg unable to arise frum the 
squatting position without assistance The other evidences of vitamm defiaency 
looked for mcluded angular stomatitis thickening of the scrotal skin, crazy 
pavement appearance of the skm of the dorsum of foot and front of lower leg 
and atrophic glossitis 

Treatment m aD cases consisted of strict rest m bed adequate diet and 
large doses of marmitc. It was not found necessary to administer pure vitamins 
in the form of t hamin , mcotmic sad or ribofla^T^L The iccompsnymg anaemia 
wis treated by large doses of iron and when necessary hookirorm infestation 
or other Infection was treated during convalescence. 
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U(XL£~€XLL GUE.UJU 

Mtny hundred* of cte»e» nere toted by Majrir R, Evak* for ncUiOj; 
amd the »idde-ceU tf»it WM found in 20 per cent, by mean* of *e:ded blood 
prep*r»tK«» from * finger jmek In only « few uuanco, Kowertr lud tbe 
men any symptom* or ditabibiy In ca*o nitb *ogge*are «jTnptcwn» or *igrtt, 
txdding ts mo u> the renoot blood «u «]«.cy* looked for AS nell by the formo! 
ealine method under Uqmd parafiSn. \\e did not find grow •neemit to be 
I comiTban occurrence tod m lho*e thowing tntemU there ticre ilw»y» other 
ftetor* p r et eot tuch m hookrvortD di*e*»e chrontc mtJmi, ytwt, or nutnaonal 
deficttUKae*. We tgree with UcmioaE that the term nekk-edt dtteate it 
prefrnthle to ncklc'cell aQaenut u teruiat and even fatal compheaUons rosy 
be preterit without the tnaemta bang pronounced WeuwcMettnthayinptofiU 
due to tbe tbromboui aeoxvdtry to ttcUIng auggettiDg acute oatetBuyehtu, 
perforated peptic ulcer vnnoua cerebral Icsiona with par ea ea Treatment onu 
purely lymptomatK and several at poctmortem thorved oidence of previoua 
throroboau with old infarcu in brain, apleeo and bcmel The majority of caaci 
when firat aeen bad already reached the atage of amab atrophied apleeo. One 
truuw howerer with ae^erw aruenua and h*emolyttc crtsei wu cooMJdertd suit 
abk for spleoectomy The tre a tment wta highly cuceeaefol ao far aa tbe inaenua 
wa* concerned but e*re me to an onevpected cornpUcaboo, FoUcwtng open 
boc be had rctreo^i aevere attack* of malignant tenun maUra requiring 
the adtmmstrsQOQ of intnvmaua quminc and the cuntinoatifm of nippretalTe 
tnepaerme mdefinrtely a* m the European. During hia malarial atta^ bkiod 
•mears ahoned the preaence in the p ert p her a l blood of malignant reman piraann 
m all etagts of derelopotem u u usually leen juat pnor to death m an over 
nhelmiog attack of cerebral makna 

Sidtle-cetl draeaae roust alnayt b« borne in mmd in differential dtagnoai* 
m Afncan* ahowing indefinite cerebral aytnptoma, theumatiam-Ukc paxna m 
bone* and jomti, aewe abdominal pain or leg ukeratioo 'ian* mtm altrty* 
be fir« evcluded Treatment » uaually not very aatufjctory but correct diagno^ 
Will prevent unnecetaary operations being attCTopted. 

auLuuA 

Bcmg m a bvpercndemic mahgnant tmian oulam area there was practically 
100 per cent, infectwn of the European*, hot the Afncana had very little aidt 
ncaa duo to tiiaUna It wai noticed boweier that on mcnni^ from one colony 
to another a cmam proportion were admitted to hotjntal with an tait-e auUtuJ 
attack. When the African* went down with malana they usually had a ngor 
temperature op to IQT or more, and complained of aerere headache. Vl’rth 
pTofuae tvreatmg temperature came to oonsal wrthin 12 hours and the men 
were aymptooi'free W ith these attack* pamne* were tmiaHy found In large 
Qumbers in blood scaeara. It was usual to give a 3 day* course of treatzoent 



R. M. MORBAY LTfTf 


295 


only and return the men to duty In many cases the patients symptoms had 
lubfidcd completely under mist A.P C before the result of the blood film 
had been reported- 

Over a penod of 1 year only two cases of chronic malarial splenomegaly 
with anaemia ^^•cre seen- These responded to treatment with adrenalme and 
quinine followed bj large doses of iron- No case of blackwater fe\er was seen 
in an Afnearu 

DYBENTEHY 

Second only to respiratory lofcctioos in number were the admissions for 
dysentery Approrimately tnice as many cases bad baallary dysentery as had 
amoebic. None of the badUary dysentery cases were dangerously ill and only 
one case of Shiga was seen- 

The majonty of the men were treated bj sodium sulphate alone and 
only the more severe cases were given sulphapyndine, sulphaguamdme or 
succmylsulphthiaiole Only one case out of several hundred was compheated- 
He developed multiple sxthntis which took a long tune to dear up Quite a 
large number of the case* of acute baaHaiy dysentery were found to be earners 
of amoebic cysts, and required further treatment after recovery from their 
acute infection- Amoebic dysentery was treated by ten daily injccaons of 
1 gram emetine hydrochloride followed by 3 grams I and 8 grams stON*ar8ol 
daily for 1 week The men did not coraplam of symptomi referable to these 
drugs as did Europeans under surular trwumeni and there was often difficulty 
m keepmg the men confined to the ward quite apart from being kept m bctL 
It was found quite impossible to treat Africans by means of quuioiyl retention 
enemata as sufficient staff was not available to keep the men m b^ to retam 
the drug One fatal case was seen in a man who had very extensive chrome 
leiioni affecting the entire colon Quite a number of cases of cihate dysentery 
were seen due to infestation ivith Balanttixum coit These cases cleared up 
saUsfactonty when treated by sod- sulph. m the routine way used for the leas 
severe bacillarv infections. 


HELMINTHIASIS 

As ha* already been mentioned, minor hookworm infestation was common 
but only small numbers of case* were admitted pnmanly for thi« condition 
There were, however three men admitted with gross anaemia and circulatory 
failure whose haemoglobin had fallen to below 20 per cent, and who walked 
into the hospital m this condition. One wa* given a prehmmary blood trans- 
fusion and all three mtensii-e iron therapy before the use of anthelmmtics 
After the use of carbon tetrachlondc had been discontinued they were given 
od of chcnopodium only m the tb*ence of tctrachlorcthylene. Round worms 
and tapeworms were quite often found and successfully evacuated aftc^ starva 
uon and administration of santonm or ext fiha* The tapeworms were mvan- 
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cUj ftimeta tnd «lmo«t thny* ^ Konn came iwy in its entirety 

complete mth bead. 


tAW» 

Ytwi wu tmuraliy one of tbt major cnucs of dtnbllity unon^vt the 
African troop* tnd Urge aumben had bone and jcxnt of akxn leaiona. In aome 
th** ycv> w the cauac of adrmaaloo to hcwpital irhllat m many ocbhn ytvn 
IcnoD* fuffioently aereie to require cp og c U c treatment were luddartal to other 
complamta, A apeoai trarxl on the aurgicil nde wm opcoed for these toldien 
and treatment wnh B or tobiea waa started. Many then cmdd be dis 
charged and cootinue treacznent as out patients. 

MUUNC rmnjt. 

The last dlaease suffidendy a«riou« and common to wanuc mention u 
munne typhus, of w hich there were usually one or two cases Is hospital, other 
m the Afncan or more rarely in the European warda. In the African patient 
a rath was not typtcaCy seen and dtagnoaa depended on a miog titre of the 
Wel-Fclu sc hi tm aooo test Thu me id titrt cootmued after patients 
teotperttures had aettkd and oonnleaccsct was well catablohed. The maio 
ay a ptoms were headache, pta to the baci, aathed mercaaing laaannde and 
aoorexis. Sooie had weQ maried dtirrhoes and entenc tevtr nv suspected, 
btn wah the raing tftre of OX 19 there was no incresamg rise a the Widal 
which was rsnable tn protected mdmduaia. The pulse'tatt aUo was higher 
than would be expected in typhoid The treatment was symptomatic and 
though amne were senoaiJy lU all recorered with a re t u rn to normal tempera 
turc by Jysti usually after 10 dsy* sustained temperemre of about 10J2* F 

Dtscnwojv 

]>r G Otnolehial Low Major Moaxar 1 ,ton m hia very interesting 
paper does not mention ayphihs or leprosy among the native* he had to 
wi^ In the old days lO Uganda typhiha amongst ^ oxtrees was rety common 
—so much so that a tpectal comnuatton was sent out to mstsugate it some time 
after I had returned to Englind There is no doubt that the African aatire u 
often a pathological moseani When douig autoptiea on sleepmg-*>cfcaea* 
cases Jn Uganda one uanaBy found mdcoce of old malana (enlarged and pig 
mented spleens), dysenterK aJcmaixona, three oe more belmmthic mfeettona, 
Indodiflg mttsunal bdharaul disesse and the different blood hlaiue. Msjor 
Muuat Ltok does not mentKm filtnae but of course under war condition* 
it would not be prscuoible to make extended obwrration* upon these. 

Dr 0 0 ni«ft*nn*B hJy experience of African natire* waa before the 
introduction of the sulphoaantidea, but m 16 yeara I never dtscovcrrd an 
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empyema although the mortahty from pneumonia wai vciy high- One 
frequently «iw scpticaeimc case* and memngeal infection* but never an empyema 

I am intcre*ted m the statement that cases of trypanosomiatis dctenoratc 
when they have an mtercurrent attack of chickenpox One wonders whether 
the virus of varicella had anything to do with the brcakmg down of the bamers 
allowing the trypanosomes to get through to the central nervous system- 

Were there any cases of bilhamasi* and were the cases of carcinoma of 
the liver in any way related to this condition ? 

Sir Philip ManiOtt-Bahr said the subject of sickle-ccU diieasc was one 
to which considerable attention had been drawn in the United State* and 
comparatively few cases had been described m West Africa-* 

The mam pathological lesions appeared to be the fibrosis of the spleen 
and change* m the hver but the occurrence of cerebral thrombosis would 
appear to be new 

Another point of importance in comparative medicine is the tolerance of 
different races to different disease* and drugs- Major Mcrray-Ltons men- 
tioned contra mdications for the use of carbon tetrachloride id Africans Though 
he had given much of this to European* and Indian* he had never hid any 
serious concern about its effects on the hver The native ha* two weak spots 
— the lung and the hver and one must respect these m prcscnbmg treatment 

The other point which aroi|8c* interest it the findmg of jaundice m 
association ^vith amoebic hepatitis He had only seen two instances of this 
in hi* life and on both occasions there was a ruspiaon that it was combmed 
with infective hepatitis but jaundice m association with amoebic abscess 
of the h\xr appears to be V'Cry exceptional 

The other point on which he would like to comment was gland puncture- 
According to Kirk s method this is the most nscful procedure and can be 
applied to infections otHer than tiypanosomiaaia and lashmaniasi*. It could 
also be used for demonstration of Sprroeharia pallidum m the lymphadeniti* 
associated with syphiliB 

He considered that the present emergency was moat suitable for general 
papers such as this 

Dr R Bnuiel Hawes I have been much interested m hearing Major 
MtJRftAT Lyon on our conditions m the Gambia for they resemble in some 
ways condition* m the East 

Carbon tetrachlondc appean to be definitely dangerous to people whose 
diet It poor m calcium and first-clas* protein I used to prohibit the use of 
this drug for these patients The poor higb-caste Hmdu who was not taking 
milk was an example. 

•cKifSiimr E-C (19^) Tram K Soc trop ifrd *8,209 
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Out c**e* of ce«5)rci*pin»i fe\er re»ponded well to fulphapyrldme. We 
made a »»p«i»iOQ of bro4ei>*tip tablet* wt^ gura tow* for mcrtmu*cul*r 
u»c tnd ihtt Ti*t effective though palnfuL 

We *1*0 bad an m tere a tmg outbreak of heat etbavotion. A «xrut that vrta 
uaed to marching 30 mtJea i day »» East Afnca, returned to the e*t Coast, 
tvbcTc after mtrclung •ome ituJea through low lying plaua on a dt> when 
the humidity wa* high aomc 200 Afncana and a number of European* fell 
out on the lute of march In all fourteen A&icana were admitted to boapttal 
four of wboeo were \eiy lU and two died. The mnainder reaponded weU to 
uiine mfonon m most case* dnunttic im pro ve m ent wa* noted after 100 
or 200 c c had been giteo mtra\enooaly 

Another diacaac we ww m Afncan* »a* paychooeunws, a common 
symptom of which was pirilyaBi of the nght arm. It was of the hysteiltad type 
and no treatment ui hospital had any effect In aoine cases tha coodtdon 
appeared to be due to a pijn and the paticni assured oa that he could be 
cured if he were alkrwed to returo to hta own nlUge for appro pr iate native 
treaunent Of r&ore mtereit oaa effcri syndrome smoogit West Afncan 
personnel Twelie typical case* <rf effort ayndroroe *lmo« *2 in snru-cducateti 
Afncaoi who had seen service m East Afnca, were ditccrvered and studied 
by Major u L H Goooakd oho is, I behere going to pobhsh a paper OQ 
this tubjea We had s auraber of patienu with paychoau 

Another very coromoc disease m the Gold Coast is giur^ w arm mfestattoo 
These cases were til dealt with by the surgeons who foond that twisting them 
out on a match stick was tull the best form of trestmetn 

For biGiannasa of the bUdder vre used subopheu in preference to other 
forms of trrstJtjeot 

Dr A Felix ssked if cases of one of the cntenc fevers, especuUy para 
tvph«d A fever occurred among the local population in the area, while the 
troops, who prctumably had been inoculated against TAB renmned free 
from theac infections. He also asked If Major Mumiat Lton could give more 
mformstion about hu cases of eaunne cyphna, expeculiy bow csriy m the 
dtaeaae a Kgndtcuit tg^uataoa rescuon withProtev 0\ 19 had been obtained 

Tht President, Sir HaroU Seotl Or Stannos haa already asked one 
quesoon I had in mind. Were some of these patients with severe ciuckenpox 
described b) Major Mdbbit Ltov cases of alastrtm ? The mo cooditioas 
are ouiiy confuaed 

Speaking of ceiebroapmal fever on* of the most acute cases of ceiebm- 
apuui fcNCT that occurred va my expenerice was during the last war An 
officer was renmiing hccuB from the siaesa reeling from one aide of the path 
to the other when two sergeants, thinking he was drunk, offered to take him 
back. To them he said, I am not dnitik, bm very iB- He was taken to 
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hospital, where he died withm 36 hour* Were the mcnmgococa typed m 
Major Mdrray-Lton’s case* ? 1 know of two men, both earners of different 
types of mcnmgococa who were segregated together and in time infected 
each other They each developed cerebrospinal fever caused by the type 
harboured by the other 

Did any of the case* of infective hepatitis referred to follow yellow fever 
moculation ? 

I saw a great deal of tropical myositis when I was a young man and even 
wrote a paper on that subject None of these cases was streptococcal in ongin. 
There was at times very great enlargement of the muscles and rarely did they 
clear up without operation. 


Major Jiurray-Lyon (in reply) SyphiUa was hardly seen at all The 
other venereal diseases we r e common and every African soldier had gonorrhoea 
at least once a year Syphilis was very rarely diagnosed 

We did not see many patients with leprosy because the >'ast majority of 
our men had been enlisted a veay short tunc ago 

I saw a few patients with bifharnal disease There were one or two cases 
of S mansom infection and shghtly more of the other type. It was not common 
amongst troops and we had to deal with no more thim one case m hospital 
at a time. We treated bilhamisis with stibophen. 

Major Evans has brought back a mass of material on sickle<ell disease 
I understand that he is prepanng a paper on this subject.* 

Jaundice was quite definitely seen m Africans with amoebic infection of 
the liver I would not like to say that it wa* the effect of the amoebic infection 
but the jaundice cleared up whilst the patient was havmg the usual treat ment 
with emetine. I think the jaundice on the whole cleared up faster than ordinary 
infective hepatitis jaundice. 

Amongst the population m the Gambia there were quite extensne out- 
breaks of alastnra going on with deaths among children. The cases described 
looked far more like sci-cre chickenpox, though one or two of them might 
have been some other condition and not cfaickenpov 

I was mtercsted to hear of the high modence of enlarged spleens recently 
foimd m West Africans m the Gambia. I bad occasion, as a part-time hobby 
to examine avihani of the local population and a very large proportion of the 
children had definite splemc enlargement. I found 50 per cent, of the children 
had grossly enlarged spleens and about 20 per cent, amongst adults 

We also had a certam number of cases of worm infection which were often 
taken for-cases of amoebic dysentery and in which the pathologist failed to find 
any amoebae or cysts. Guinea worm was frequently seen and was treated by 
the surgeons 


•Evans, R- WDcntw (1&44) Sickimg pbmomenoa fa the blood of West Afocan 
nstfre* Tma. R. Soc trop Med. Bps S7, 4 2S1 
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DiKotstm 


No cxKt of enteric fevex were *eea faj E u r op ea u a or Afncin*. In the 
cues of JBurme typbuj the ruing trtre of JJ prviem OX 19 occurred kte in 
aome oiks u kte ts tbe 21»t and up to the d(^ The n«c of utre v«r^ 
from 1:200 to U 000. 

We had iTMuiv CMet of infective hep*titt* m European* within 3 mootha 
of yellow ferer mocoluion Thu foDowed uoculaticm with tvro batchea used 
tn thu country (October 1942, and again December J&42) 
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COMMITNICATIONS 


PIGMENT metabolism AND RENAL FAILURE IN ACUTE 
SULPHONAMIDE HAEMOLYSIS RESEMBLING BLACKWATER 
FEVER. 

BY 

H^NRY FOV» 

JOHN GLUCKMAN Majob 
(Pathologirt South Jifnam Siffdual Ckrrps) 

AND 

ATHENA KONDI 

From On Wtllcom* TViut R««ircA Laboratonn 


Introduction 

The vanoua intravascular haemolyses will broadly res em ble one another 
m their blood pigment metabolism and other blood changes. This has m 
ftict, been found to be the case m such conditions as blackwatcr fever mcom* 
patible transfusions haemolytic jaundice and haemolysis firom various drugs 
The extent and duration of the haemoljrtic process wiU obviously affect the 
amount and types of pigments found as wcO as the other blood changes 

Numerous reports have apjicared dunng the past few years describing 
acute haemol>-sis followmg the exhibition of different sulphonamides Some 
of these reports have dealt with cases in which it was impossible to taj whether 
there was actually any intra\-a3cular hacmolvsis or not, the authors merely 
describing dart unne, no blood counts or spectroscopic eiammations of 
the plasma or urine haimg been made. In other cases it seems that haematona 
IS being confused with haemoglobinuna. Disregarding these uncertam cases 
there are, howe’er a number of undoubted examples of acute nassiN ' c haemo- 
lysis accompanied by haemoglobiaacmia and haemoglobinuna following the 
idmmutration of sulphonamides and accompamed by profound falls in the 
red cell counts. and Janeway 1937 Kohn 1937 Wood 1938 

Strasser and Singer 19^ Keefer 1939 Tavat and Shepard 1939 
Gilucan and Kapnick 1941 Quick and Lord 1941 

• Our thanks are due to the Dihectob Genxbai. or MfuicAi. Szanen (S-A.) for per 
mmion to pubtah tha case, and to Dr Joseph CnxsiAN of the Whwmtenrmnd UnfrerutY 
for the histological examination and report. 







Id the c**e outboed belorr comptete quantJUBvc ftigment mmatt cn i in 
blood *nd unne xrerc made, «nd correlated wuh other blood finding*, to that 
* comporaon betrreen the pigroeat metabolwm m thu condmoo, bUckwater 
fever and the other tntTcrascuUr haemoljMs vre* posuble, bringing ooit ri>e 
rerembknce* «nd differeacea betwrtn them. 

A* niH be teen from the finding* there uu > tyjncal *arte tntrereaculatr 
hacmol^n*, accompaiued by metfaaemalbatmaaemu, haemobiltrubmaeaua, and 
mtraeorpuKnlxr methaemogiobmaenua and fall tn the red cell count. TcrEnls 
ally the patient became anunc and axotcniic, died, and a poatmortem vm* done. 

Cajix Bja>oaT aho Poantoam) FnenNoa 
On 16th Febroarr ]&43 a European roaW «.u admitted to hoapctal tt idT cr in t {ncs 
an ccmnatou* d er m anta of the arm. «luch, after adzoaiaae. dmeloped mro a ceQokcta 
He «» ftren 15 gmnic»tt of ben>> UcuIphandasoMb &B 1C5) ortr • penod of 3 
drja. 

Frtntatjr — After receinng 12 gtangnea a alight tosne onr of hs envunctnae 
«o tutted. 

l&lA FViriMT^ — A fWd>er 3 gresune* «ere gum after ih* paaent paned a 

quanoty of dvk coioured urma 

iUtkFttrmry — Tbe ndptuaraUmide ma» diacsautnued s* the patirot beearae eetraaebr 
tS d ee ply jaimdiced »adi uxapiaxned of pats and nhihiTed tmderoeaa m both icaia and 
m the ^'bUdds- repao Katnertseafeltabouihalf an xoch bekra tbacoaeal margto At 
M am be paaaed ISO c of ma b og a t-tokaged ortaa contanung 55 ag per cent of 
ot>hMTnoglobui mob a pH of S 3 (etecxnxnatrK) Tbe depoan reroakd bremn (rasubr 
evo and cmorptxM debra and there «a a crmaKkrabl* traotjm of albunan He rubaa- 
(pietuh pasacd 210 c c of um ai 3 p n sonUiwn t 1^9 mg w cent of cnryhaaBogiobm 
tod 835 rag per eem of ta e tba ceneattobm At 1) p ra a mtih er 40 c r paaaed 
ojngtntr w? 273 mg par cent of <rrri»maalobca and 4*^ rag per cent of tnetfaaemo* 
gtobm Th* pH remimed at 5 3 H» luood pnaaure 130/90 eryt h rocytt* 1 8 
quQk» per cu tnm kaaoocytca 9U OOO per cu mco 

CatWid ertm-exatrttnanon both of iha patrent and hit aifc aiciudod any b ar ory of 
owkna. or makna-bke jQneaa or any doMip of pnptn Uetic qcnoiM and thda cxtmmcd 
■tthactsne and repeamCy thtmigboift ha lUneat remlrd no mdenc* of imiara partntaa 
lo additam, there «at no Law r of ptencaja adaunamuon of any of tb« mfpbooairuite 
drug* Ha part hxetra> had nothing of any tigmfianc* 

'Hie te m pe ra t u re fiitnuzied around 101 P 'A th a puba lore of iOO The diagnoaaa 
of acme mtntraacular haeisohca ctaixuted «id> tfaa admmatntMn of aolphanilgmdc 
Aat made and tieatioem and imcactgacian mctitnted on that baaa 

lofmecKai* ghtcooe ubae aa* cocooiecKed. and «□ luiw later 500 tc of Group 
“ O blood acre gtren The p aa ea i 'a group »aa " O " and direct corapatihrlrty taat* 
eer* peeformed before and after traoxfurtan After 300 e had been adrturuatered cite 
natient bad a >en amera ngor bur coeipfained of do pent or aenaaticn m the cheat or 
hm^iar ragKU The Cemperatura roae tn 1»4 4 and the traatfuaion was napped H* 
recovered from tbs cnaa «ubio a f«w boura 

21S Fttrmry — ^The panscu ccaa dnre-wy total urmxry outnui for die day »aa 60 c c 
rrxvtxmmy both crvyhsccoogiobin and rowhsetnoglobm (ae* Tank I p 300) Dutbenay 
waa geven to both kid»ya for )U numitea «ub no reauha A camgnioui imra r e noua 
^ucoae aahoe ect runrung to eluch had been a dd ed 10 g r une a of aodxum baextbenate 
Tba effect cf dua amgi* admnuatratioo of aUcah aa etH be aeeo m the taWc tsaa to Wt 
ll}« pH of tha tjnaa froro 5 0 to 7 S fa kUixa netrac) 8 P eoa J20'7" A 500 c tJeod 
tranafimoo tra* gnect through a V-enbe tegether »rtb aaliiie uith no uorenvard cotiae 
ffufioce* Blood uioai. 193 tng pet cent B) 4 pen BP 19<>/1(.*> tempenttw* W* to 
100* F pube men* At 6 p m a furdwr SOO hiood nanafuMon ea* aurted HJ* 
150/70 blood urea, S78 mg percent 
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Tbrougbout thi period be took fluid* freely by mouth (Tible I) but hid ttsvc* of 
md be vocmted qumUtie* of bile itxiDed Bold. E Tcn iive pexiplritlon wi* 
a mixhed ftitore of coodmocu Detul* of fluid mtiks md output ire ibowu m T'lble 1 
22jtd FAmary — After i good night he paced it 6 i.m. 8 c-c. of much lighter unne 
cootilniiig only traces of oxyfaieino^obiiL BJ* it 83) i.m. 100/85 500 c.c, of 

blood given md it 11 i-rrL be paiie d 10 cx. of perfectly deir uriDe Erythrocyte* 2-09 
milhrm p^mi, mm leucocyte* 32 000 per cu. mm* md blood urei, 283 mg percent 

Graph 1 — lyio-lectthin FRAonjTT 



L>*o-Ledthui DQotloa 


c ontaine d 291 mg per cent of methiemalbumm (623 m/i) and ft) mg per 
cent of oxybiemoglofaiii (Hirtndge r e ver n on spectroscope) 

23rrf Fibnuay — Psoed 45 cx. of clear urine, wa ituporops with bouts of eaate- 

roent, tbero wa 1 dettnormoo m hb condition* BJ» wa 160/55 blood urea 371 mg 
per cent A oroplete blood eammition done on rim day b gi v en In Table II md for 
the other days In Table V 

Tte hagflity rf ri» r^ cell* to salme and lyao-lecithm wa a indicated m Trialei 
III ^ rV md Griphi 1 md 2 and Pnee-Jones curre In Graph 3 The Kahn test 
md blood culture were both negative 




3(X> 


K.LntCf\\MWt aVOKO-MlM 


Fiitnmy — J jtiV eiunfe b^ood u«» 358 ni* po cettt. B P 175/35 
CTtt*> 3 i rafl&ao per ca. mm cal tncocjtct K069 lUie* were beerd et the neht b»ie 
tad « email pttdi of «xi»oIed»twet. P«ned 45 cx. of ck«r cmtM- 

^tk Ffinmy — ^Tlee jjraadeee wia tBminiehed end tt* mm. HJood ur», 

486 ma per eertt VntitTf ootpot for tfw <I*f K$a 25 cc. 

Frbrmry — -Tbe gapToecmc iU Mctnied nuintsoed snd be puted a Imia OK»r« 
urcne Bkcd am ««> SI2 eog per cent, and die B«F I4O/I00 I^atrr In dw ermtof 
bo«erer tiie pa tfc ot snduaSr cohap^d and deed. 

GaitTB 2— uuME mounT 



P«T cent 8ala» 


Potwormx Rmurr 

Atiiop*y w» porfenned 5 hoort after death, pcrmmion harmg been 
gTKfUed for tbe thorax aod abdomen only 

Tlorax.— There wia no fitdd ta other pkora. Both looga ahtmed »ub- 
pleural petechiu and the bam of the n^t lung an* oedematoua. The heart 
end perfeardmm appeared rw>fTw«> 

Jiabnew. — Ljvcr wa» enlarged and hard. The gaB*bbdder waB araa 
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otfdemitouj and fijlh half an inch m thicioesa. The bladder wo full of cbec^ 
black bile bxit there was no obstruction m any part of the duct system- 
The pancreas -was hard and the consiatcncy was “ n oody 
The ladneys did not appear grossly enlarged and the capsule stripped 
easily On section they were a deep purple m colour extremely congested 
and ocdcmatous and it was barely possible to distinguish cortex from medulla. 
The renal pelvii uretera and bladder were all empty, patent and of normal 
appearance. 



The suprarenal glands were amafl and atrophic. The spleen was ahght/y 
enlarged congested, hard and of a deep purple colour Except for a small 
encapsulated abscess m the left tons0 all else was normal Tissue was removed 
from all organs for histological examination- 

Dctafled Kistofogicat study of this case wdl form the subject of a separate 
report elsewhere but a brief descnption of kidn^, bver and gall bladder is 
of mtereat- 



Oryirb \Utl 


J08 


■OJWmMlD* lUtMOtTIH 
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Tabus II 

BLOOD rororNOS Febmtry 23rd 


I Eotbrocyte* 

2*05 mtlbon per cu* mtn. 

1 H»emo6lobin 

7 5 fframme* (Newcomer) 

Odour Indtac 

1-2 

I>njcocytci 

23 000 per cu, mm. 

Hsemrtocnt 

22 per cent. 

R^ticulocyta 

10 per cent. 

MOV 

no#** 

Tmn den Betsh 

10 m«. per cent, (indirect) 

Schummi Te»t 

Poaitivc + + f a btnd at 658 

Metfaaemalbuosin 

97njg percent. (633 m^) 

Oxyhaemoalobin 

Nn 

M CJD (Pnce-Jone») 

7 53/1 <y -■ 0^ V 9*0 per cent 

MCT 

2 4/i 

Volume Index 

091 

Corrected NLC.V 

81 9p* 

Ditmcterrrhic^“®*** f*tio 

3 1 1 

Volume^nilckne** mdot 

I 34 

Surfire air* 

]14>* 


Timt* III 

CALINX r*AOOJTT 

















310 


Kxmrfom* Bucvotmt 


Id tlic kidney the pijtitancimg fcatun w» the vide *<partt5Dij of the 
toknle* by tntensely oedematoui tmue, m Trbich the rcdoder Sbres trcre 
amaa*% obnou*. Lying in the oedemitiTaf ma*i were pool* of coagoLwed 
lymph »id focal aggrcjaticiti of pkma cdl*, etpccBiIly nuAed ui the regtoo 
of the large ctJvce* The oede^ nowhere tended to c ft a p r ea* tl>e rnimJe. 
In the p f n nmal owrrohited tobuJe* the epithelium was degenerated, and the 
nodei OTcgiilir and of yg ah«pe> lo many areas desquanated cella 
fn>m the convohtted tubules we re aeen to be Inng free tn tSlated tubule*, tur 
nxmded by cosmophflic debni m aucb nibulea the bauemcm membraDc 
w«* thick and opaque 

The t naj ofiTT of the gJomemlaf tu/ts mth ihew epitfetdium, and capsular 
space* appeued uonnaL 

There na* a great difference tn the appearance of the bdney m the paraffin 
and C r t a en mxteml In. the former aa atattd aberre, the tuft* and capsular 
spaces ap pear ed to be normal lo the (rxaeo mateml os the other hand, 
where the dutortion due to dehtdratioo ts absent the glocDcrular tufts almost 
completed filled the capsule, and the spaces were cofttequeotly my much 
reduced tn sue The tubular epithehum in the frozen Kciion* showed much 
leu separatKTQ frots ihar basement ntembrana and the gruokr debns alcoost 
filled the htmec with loose masses which bv no cneana blocked the tnbules. It 
aenss to m that in mresogsting the histological dm ges that take place m 
these anune oonditmoa the f roze n mateml u a better gmde tn what is tahng 
pbee than are paraffin seettons 

The dtstnrtion due tn debj drtjjoo, as wiD be seen froco Plate Figs, 1 and 
2, prodoces a \erT misleading picture of the change* geez^ on m the vanons 
kidnev eieiaeot* 

The dominant ftarorc ibotn the hter was the total absence of pigment 
frwn the Kupffer cells, and it t* difficch to conceive that Una could be due to 
the rapid formitKm of biUrubin. Some failure of tbc reticnlo-«ndothe£al 
sys te m may hare been respotmlde 

In sddinon the central van was dmraded. and the bcpauc cell# in the 
rcbitcd trabeculae were atropine the reticulum wa* pronounced and appeared 
to be •qiarated from the Irrer cells The gall^bfadder showed no catarrh*! 
changes or dcsquanuticn of the epithelium. Goblet cefl* were teen m groat 
profiwon Oedema of ail lajcrj tm uttensc and there were many tdftiocyte* 
loaded with pigment. 


DncmioN 

In deciding whether a ca« ts hsemxtuixa or hsentoglobtntina, spectrotcopic 
ruunmaoun of the plaaaa and unne for die dctccsion of bacmoglolnn or u* 
dermttTfcs u cssentisL The oastence of red blood cells in the urme will at 
once cast doubt on a disgnosis of haemoglobimjru la examining unne for 
haemoglobin the fiuid tbmild be fteshhr passed so ts to reduce the chances 




Kidney Stctwo x 200 (Fro«n matrrxal) 


T*/* 110.1 
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of destmctioQ of any red cells and thut give nse to a false diagnosis of haemo- 
globmuna- The presence of methacmoglobm in the unne shcadd immediately 
lead to the snspiaon of true hiemoglobmuna, A haemolysis that la sufficient 
to produce a haemoglobmuna will show a hacmoglobmacmia if the blood is 
takm during or immediately before the access of haemoglobmuna The 
presence of a haemoglobmaernia is the 6nal court of appeal m deadmg whether 
we are dcahng with licmoglobmuna or haematuna. In addition to the presence 
of oxyhacmoglobm m the plasma other pigments indicative of an mlravascular 
haemolysis will generally be found, such as haemobiUrubm and mcthaemal- 
bumim In addition, Sdmmm’s test wiD be positive and this is regarded 
(FahiUET 1&41) as indicative of amounts of methaemalbumm which arc too 
small to be detectable by spectroscopic exa m i n ation, even m great strat um 
thictnesses All these haemoglobin dcnvativea have been found m conditions 
where intravascular haemolysis has occurred, such as blackwater fever haemo- 
lytic jaundice, mcompatiblc transfusions and poisomng by various drugs 

In the reported here aH three pigments were present, as well as mtra- 
corpusculsr mcthsemoglobm, thus estabhshmg that the haemoglobmuna was 
due to a pre-exiating mtravascular haemolysis. The pigment estimations were 
earned out by means of a Hartndge revemon spectroscope 

There is a certam amount of confusion concerning the types of pigments 
present m the hsemotyses that sometimes accompany the administration of 
sulphonamides Some suthors have stated that they find neither methaemo- 
globm nor sulphaemoglobm even though large amounts of tolphonamides 
have been given (Caknava, 19+0) Marshall and Waltl (1937) pointed out 
that smee the oxygen csrrymg capacity of the blood m such drug toncities is 
low when compared with its iron content, there must be some non-functional 
iron contaming pigment present In the blood and they suggested methaemo- 
globmaemia, and later identified this pigment but did not rule out the possibflitv 
of tulpViaemoglohm also being present 

TTie recent spectrophotometnc, and spectrographic work of Harris and 
Michel (1939) and Fox and Otten-berg (1941) and Fca and Cline (1940) 
has settled the question of pigment metabplism m these sulphonsmide toxicitiea 
The findings of these workers has established that mtracorpuscular methaemo- 
globm, plasma mcthaemalbunun oxyhacmoglobin and haemobihrubm arc til 
present, and that the unne may contam either or both oxyhacmoglobm and 
methacmoglobm. A much rarer pigment is eulphaemo^obm. No sulphaemo- 
globin was found m the present case. 

It IS recognized that a greater or lesser degree of methaemoglobmsemia is 
consequent upon sulphonamide admimstrouon. There appears to be no rela- 
tion, hovicver between the occurrence of mcthacmoglobinaenua and sulphae- 
moglobmaemia The latter is not positively correlated with blood sulphonamide 
levels but is dr >endent on a third factor sulphides hence desirabihtv of 
rcstncting n* phur-contaming foods dunng sulphonamide therapy Niblock 
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fULTBCH^MIDE 


(1941) hi*, hcrtrerer pointed out that diet* cootilning mlphnr hire probibly 
DO reliDoD to the derelopmeot of •ulpbiemo^ohimemu. MethiemiibamJn 
•cmii u dependent upon the erteDt ind duratioD of the hmnolytK procc**, 
end if tht* u iniJI md of ibort dontion the hxeinoglobin liberated iriH be 
detIt with by the mtncorputcolar mectmutm, end hiemobilinibia 

^rin m et cit e- If on the other hind, the htemolyiii hii been lir^ md icute, 
or long contiDued then the ertncorpuicahr dupoinl mechimim will come 
mto phy eod the free hiemoglobla in the plmni wiH be broken down to 
hifmttlD md will then combine with plumi cyvtxlbamin to form methiemil 
bamin. (Faieut 1&41 ) 

A point of coondenble intercit i* the presence of intncorpusculir 
methiemoglobin in the culphotumide hicmolyies md Its ibsence so ^ u u 
known m blickwiter ferer in the other Intriniculir hiemolyses nothing is 
known concerning rti presence or ibsence. 

Methiemoglobin u in ozididon product of htemoglobm, the iron moiety 
bang c on rer te d from the diTilent to the tnviknt stite. Such cocT cn Jons cin 
be iccompbsbed by meini of i number of o^dising igcnts, such is potmlum 
perdilorite which will perform thli ondiiion both w ciw md « orfro 

There ire. bowercr i tnnnber of tubstince* siich u mibne, icetiniiide, 
plitmoquine, ohroheojene, is well is •ulphonamidcs thit ire sot oxidising 
igecti ptr t* but which do produce fflednemogkibineeinii (HEUWSt 1913 
Hiosifn ft tl 1923 For md Konpi. 1938). In the cue of mlhoe md 
tcetmitide the productioo of p-immophenol md its denTstrres, such u 
quinonennine, hire been ihown to be respomble for methtemoglobin pro* 
ductKm (HetTBiapi & ScHWiDtxE, 1930 Bo ttmru t, 1942) 

Whether the productian of p-uninopheno] is responsible for the mctbieiiM>- 
globmiemu in the cue of tnlpbonimides is uncertun Ruiikoton (1939) his 
suggested thit it mty be md thit secuqauioocs miy pliy i pirt in the osadatioo 
of bienwglohm to methtemoglobin. /aueb (1910) states thit p-iminopbenol 
occuti m the unne of imnith gfren mlpbonmiides It hii, howerer been 
pointed out by Titokpi md his co-worker* (1941) that the tests used for the 
identiBcsticm of p-cmmophenol were uot specahe, md cn theorcdal grounds 
it seem s unhkety thjt the NH^O, group could be remored from the sul- 
phmilimide nng tn vac md iHow the fonsitjon of the eod products rtm ire 
reputed to be responsible for the productioo of methaemoglobltL 

MethsemoglobiDCythiemii is of lets senous consequence thm tulphsemo- 
giobincythsemii since the former rererts to o xy fa se moglobm in i few dsy* 
md jts dispotil cm be histeoed by metns of methyleoe blue idmimstntioQ. 
It is not known whether the i ccders t i on of methmmogiobin dwsppcirmce by 
mexns of methjleoe bhie ts dne to direct reduction of the met hia nog l obm by 
methylene blue, or to the fict that the sobstxnce responsible for the cmdstion 
of hwanoglobin to methiemoglobin mets with methylene bhie Insteid of with 
haemoglobin. Irrespcctire of whit roechmisin is involTed, it should be possible, 
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theoretically for any tubstance capable of fadlc rcvcraible oxidation and reduc- 
tion to bring about the same reauU as does methylene blue. A very suitable 
substance fr^ this point of view would be ascorbic tad on account of its high 
reactivity and non toxicity In this connection it should be mentioned that 
glutathione which is present in high concentration In red blood cells (Mowusov 
and WiLLiAita 193S) may be"bne of the mechanisms that is responsible for 
preventing the accumulation of mclhacmoglobm in tnro the known ability 
with whi<i certam of the sulphonaimdcs penetrate the red cells may upset the 
normal glutathione-melhacmoglQbm preventing mechanism, and pemut the 
appearance of mtracorpuscular mcthaemoglobin- In a future paper we arc 
dealing with the question of mclhacmoglobm formation m certain of the 
mtravascular haemolyses and further discussion of this will be left until then 

The reaction can be represented by the following scheme — 

NHOCCH. + H/1-— CH.COOH + NH. 

AjOUVE — AWTXOrHINOL 



> + o H/5 -i 



AltUfOMltSDL + OfTOtN WaTTH + OUTNONUMlNt 


0<^-NH 

• + 3(Hb - Fe)+ .H/) — .. 


o 


O'-””- 

OH 


QiJr«tovmTT>fs -r Hatmoclostn + 'WATta 


— AutsormsoL j- MrrRAnrooLOBtN 
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^eT7 link u kttcrtm concenung the metm by whidi meAaeajoglobin 
mike* rt> ippemoce lq the urme that it u not rrlited to plunu methicma}^ 
bamm, or intncarpoictilir methiemogtobio leem* fnriy dear or that pH 
dun^ aod jemc conceotnoon of the onoe iit not the only or most important 
ftctor* It TTOft* In cnjih cnjunei myohiemogtobio b*i been reported In the 
uruK. In iddition to (be haennlyna u these ruiphonimide toziaties there 
occni* in *0010 cues a great reducticm m the output of unne, stuulir to f>t*r 
trhicfa IS often pr es ent in bbtckoatcr ferer «nd the other intrtnsculir hacmo- 
h*es, and vhicfa may pau into complete amim The majonty of such 
of aouru that occur m the sufpbonamide toticmea have been shcrtni to be due 
to mechtrocal blockage of the opper parti of the urinary tract with cryataUmc 
denntrrea of the drug, trhiefa may lead to traumatic baematima and anum 
There are, horrercr on record i munber of cases where such mcefatmeal block 
age and injury can be ruled out and in whicfa the nplanatron of the anum 
roust be souvht e l sewhere 

We ha\e dealt man earlier paper (For ALTnwi Bakos and Kokdi 1943) 
mth the renal faihire that occurs n> soch hacmolyttc conditions as blackwater 
fever incompatible transftmoQs and aolphonamide tematy and with that 
wUcli occurs m cruah injumss. Sumlar renal findings have recently been 

Rnm. (1833 tad 1839) ^ shcMrn that orochrane aod cemm other unoair pia 
r,wit» mO] emnt hsemogMxn mto me th semottobta m turt to the absmee of oi y a tti 
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roorvot. 


1 boiir 

I 

Blood Urea 

PtcBQ* or Serum Pigment*. 

Fragility 

OiyHb. 

MctHb 

MctAIb. 

74 rnrPi 

- 

+ + + 

Nn 

+ 

0 34-0 Si 

— 

193 (U un.) 

278 (a pjiL) 

+ + + 

Nfl 

+ 

— 

OS tpm. 

103 

90 mg /o 

iBJl 

eo-rnw % 

O-iS-0-28 

Incomplete 

~ 

371 

ND 

■i 

97 6 mg ! 

- 

- 

308 

NO 

NO 

Nfl 

0*80-0 22 


408 (11 4^) 
4W (8 pjo.) 

ND 

Nd 

Nil 

_ 


Oil 

Nil 


Nn 

(hW-0*« 

liKtactplete 


dMcnbed by Young (1&42) in ueero-pUcoual danugc and by McLetchie 
(1943) m *evcre vomiting 

In the case reported abore there ivere changes m both the tubnlea and 
the glomernh although abnormahty of the latter was only visible in the firaen 
sections, a point worth further investiganon tmee most authors have described 
no glomerular changes m the material dehydrated by fixatives 

The flmd mtake and urinary output in the present case u shown in Table I 
together with data regardmg the blood transfusions and urme analiaes. As 
be there was a stesdfly diminishmg flow of urme, m spite of an 

adequate flmd mtake. There appeared to be no relation between the unnarv 
flow and vananoiis in systemic blood pressure as will be seen from Table VI 

Tam* VI 

KtOOO yi —i i u y 


Date 

S D 

^ 

Tane 

Dite. 

S/D 

Time 

•0 

•1 

•1 

•1 

21 

120/70 

120 70 

190 Ino 
IB0/7U 

1*0 J70 
180/83 
leOAfi 

I 

10 * tfi, 

3 pan 

® P m. 

8 pan. 

8.30 *jn. 

ra 

24 

2* 

23 

M 

IflO/W 

leo/aa 

loo/w 

178/80 

140/700 

8 JO »an 

8 JO ■ TTl 

2 pJD. 

8J0 aan. 

8 JO »an 
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It tppciri thil the renal falure that occun in jU tbcae cooditiotu ha* 
a hjttt, tad cannot be explained ms a rceuh of the operation of any 

tingle factor auct aa blockage of the Iiumna of the renal tubuJea rnth prodocta 
of haemoglobin preaprtated from an aad unne (Rutoi and Dodw 1925). 
Recent trort teemi to indicate that a great mtny ftetora may be jnroircd m 
the renal faihire m theae coodiiKma, among which ma> be mentioned dimimabed 
glotnemUr inhltratioo due to a vonety of cauaca> auch as dehydration, actual or 
pbywological, diaturbancca m aad baae-elecirolyte-water balance and upacti 
m the permeabibty of the gktmerubtr membrane, etc, 

Ri^uctfon in blood £ow might capcciaily affect the tubolea on account 
of thar high ox y gen rcqmremcnia and lead to degenerative changea foHowed 
by opaeti m tubolar reabaorpticra and coocentratKm. Tlieae changea m glome- 
rular filtration and tabular reabaorpuon and thar concomitant aequclae would 
lead to piling up of necroued matter and faaemoglobmi/crouf matenal m the 
tubulea, and thua any blockage would be the reauh of antecedent factora, and 
not Itself the cause of the anuna or axotemia (For rt a}^ 1943). 

Baanaoim and SBamit (1942) and Gwjes, Coomt and MownrosTAa 
(1942) ht>'e deambed the appearance of the kidneyi in caaea of death from 
aulpbofiaande haetnolyata and anona and havt noted cloudy awdUnga, and 
degenerative changea m the tubular ceOa, aa neD aa gfotneruhr changes which 
tb^ consider are the cause of tbe amma. 

We have no evplanatian for tbe a ev ere reecoon tht occurred during the 
fim tranjfunoo Since it occurred after only 300 c.c. had been giren it might 
point to low Qtre Landftexner groop incompwtibiCty 'Hie lar^ number of 
aucqeaafal trantfoftona that ha\e be» given by this umt would seem to rule 
out pf i pg e o j Of mauflSaenily cleaned apparatus. Rothttun and Coitx have 
stated that iso- and pan-cgghituunon occura in some cases after ■nl ptvm»TniH)-«^ 
but oatber in tins nor in hta ctsea can tbe faaora menuooed above be ruled out. 

It abcaJd be borne in nund that auch auto- and pan-agglutination u common 
in manv seiere anaemias as weQ aa in hver (Wirwa, 1939) and it ta 

not necessary to incnnunate aulpbonamides to account for these pheuometu, 
in other this or RurnartLv'a case Agglutination and apherocytoda are gener 
ally regarded aa precuraora of haeroolyaia. and according to Hill and Cattle 
(1940) are ctsoaated with changea in tbe oemodc fragility of the red cells to 
aalmc Aa has been pomted out elaevfaere (For and Ivondi 1943) it la not 
always possible to associate changes in onnotic firagihty with dtha t* nre 
haemolyiis or spberocytoiu so far as blacfcwiter fever it concerned. That in 
tome coadituuu changes in tbe diameter thicknen ratio nuy be linked with 
vanatioiia in osmotic fragiLty is probably true, but it cannot be regarded as 
an loviruble hnksgc Hau and Csttlc consider that in the haemo^aes that 
occur in laems grti u ncorutoruni, haemolytic yaundice, and after some drugt, 
arculiting hacmolyMna aie not tbe cause of the red cell destnietioii, but that 
there u some defea in the red ceD itaelf that renders rt more Hahle to baemolytia, 
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following stafis, agglutination and apherocytosia That the changes con- 
sidered by these workers are secondary to more fundamental ones occurring 
m the cells environment is shown by the fact that removal of the spleen In 
haemolytic jaundice stops the periodic haemolyses but leaves the fragility of 
the red cells unchanged In blackwater fever normal red cells transfused into 
a baemolyaing case are broken up just as are the patients’ own cells (For and 
Kondi 1941) and in icterus gravis neonatorum Rh factors are probably behind 
the haemolysis That the situation is however by no means a simple one is 
brought out by the recent tvork of Cru 2 and his colleagues (1941) who have 
shown that red cells * labelled with radio-octivc isotopes of iron are more 
likely to be destroyed if young than if they are more mature 

Antopol et a/ (1941) state that m rats given sulphonamides there is an 
increase m the resistance of the red cells to sahne , whether the increase seen 
in our case is due to the same cause is impossible to say , in Cooley s anaemia 
the same phenomenon is present (Wcntrobe, 1942) 

The greatly increased resistance to both saline and lyioleathin noted in 
the present esse was not associated with any abnormahty in the Price Jones 
curves and the mean cell diameters volumes, thicknesses and ratios were all 
within normal range, as vrfll be seen from the charts 

The volume thickness index and diameter thickness ratio appear to be 
intermediate between normal and blackwater fever jf Haden 8 figures for normal 
values are taken As, however Haden gives only absolute values, and not 
nonnal ranges comparisons are not of mu^ value. The figures m the present 
case are very different from those obtained m haemolytic jaundice (For and 
Kondi 1943) 

The surface areas calculated from Knoll s formula (0-64 X » D*) are 
normal 

SUM&tAKT 

1 Attention is directed to the resemblances and differences m blood 
pignlent metabolism m such conditions as blackwater fever haemolytic jaundice, 
and the intravascular haemolysis that sometimes occurs after sulphonamides 
It IS noted that intracorpuscular raethacmoglobin occurs after sulphonamides, 
plasmoqmne and acetanilide but does not occur m blackwater fever so far as 
18 known Oxyhaemoglobin mcthaemalbumm and haemobilirubm are common 
to all of the intravascular haemolyses. 

It appears that p-aminophenol or a derivative thereof is responsible for 
the raethaemoglobinaemia that occurs after aniline and acetanilide whether 
or not similar metabolites are responsible in the case of sulphonamides and 
pUsmoqume seems uncertain 

2. In the present case there was an aaitc massiic intravascular haemolysis 
accompanied by the presence of plasma oxyhaemoglobin, methaenulbumln 
and haemobihrubm as well as intracorpuscular mcthaemoglobin and a profound 
fall in the red cell count. 
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T*Afa\CTioKS OF THE RoTAL Socimr OF 
Trofical Medicinf af.*d KYcnc^E. 
Vol XXX^nil No 5 Mjtrch, 1944 


TECHNIQUE \ND INTERPRETATION OF THE WEIL-FELFX. 
TEST IN T\THUS FE\TR* 

BT 

A- FELIX ojc Fjc*. 

Frtm lh» Emfrtfnti Pi^iUc H«oUh La6oraftT> Simct 


The following note* hate been prepared m rwponie to requetu for x 
bnef account of the technique and interpretation of the Weil Felix reaction 
Much of the recent work on the typhua group of fe\ers ha* been pubiiahed 
in English but the extensive earlier work on the Wcil-Felix reaction m classical 
louse borne typhus appeared m foreign literature and u known to the younger 
generation of clinicians and pathologists in this country mcrei> from the scanty 
references given in the textbooks Even the article on tvphus fever m A Sy'jtfm 
of Bactmolc^y (Felix, 1930) does not contain adequate information on the 
chmeal and epidemiological aspect* of the test. 

The thrw serological vanctic* of ProJeus X, knovm ts 0\19 0\2 and 
0\K arc no longer the only reagents by means of which the serological 
diagnosis of the different varieties of typhus can be made Suspensions of 
nckctisisc can now be obtained m relatively large quantities by growing these 
orgarusms m the volk sac of the developing chick (Cox, 1938) or m the lungs 
of infected rats and mice (Castakeda 19®) Punfied rickettsial suspensions 
arc now being tried in agglutination and complement fixauon test* with typhus 
sera m vanous part* of the world and there can be httlc doubt that this work 
will lead to important advance* m the serology of the typhus group 

Rickettmc possess heal labile and heat stable anUgen* (Castan-eda and 
ZiA, 1933} and sera from typhus patients contain, or mav contain the corre- 
sponding two kinds of antibodv In the future an improved method of serum 
* A report to the Mtdical Research r.«-tnen 
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dujnota of tht trplna fn cn n. therefore, Ukth to be b*sed on the sepante 
mnnatitaj of the two different nckettm) antibodiej;, mocfa m the tame 'w«y 
»* the ewearc feven are non- diignoaed b\ the dcmooitration of H and O 
a j lg i o o tuna for each of the memben of the typhoid pmitvphQid group Even 
• third tjpe of reagent a rtrjmred to the aoiaJJed M agglutimfloa teat for 
the detcctHsi of chreauc trphead ami pirttrphojd camera. So far three apeafic 
O anojena of typhus rt cl e tim e hare been jdentriied nfuch these crgamitna 
ahare mth the three aeroJogtcal rinctie* of Protrw V The three 0 aimgens 
are araiUblc to the most conremeot form to aospensions of Pratm 0\I9 
aod 0\K What u needed are suitably prepared reageoti for the esti 
matioD of the anobodres to the beat-bbde nctertial antig en s . Itnasmenttoned 
txk a prmoos paper fFng, 1942) that the beat labde and heac-siahJe anngens 
of J2ici/iW0 prococrAj behaie mmlarlf to the and 0 antigens of Bact 
typieran beat labile antigen of nchermae inhibits the intcractioa betoreen 
the hear stable antigen and rtj cofmp<«ding anubodj* m the same manner 
as the ^ I snageo does to the case of the O anogra of the tjpbcod baalins. 
The results so far obtained tnth nchettsial agghitmaiion tests art rather con- 
feting Some onAcn hate reported almost complete paraUeJatno b e fir et c 
agghmnatjoo of Jf fireeverJb and Pro/^tn 0\19 nhweas others obtained qurte 
i^erent remits, lias seems to uxCate that some of the ni±ettstt2 suspensioes, 
as at present prepared, are not enmrir mseesnnr to the 0 annbody and do 
not. d^efore. serre as pure reagents for the aouhodr to the hear labile nckectsal 
anagnt Nerertheless. p has slnadv becocoe possible br tneans of compkmenx 
fixatitH) and s^hrtuuaon rests inth rtcfcettstai tatpcitfiom to thstmgmsh 
betueen some of the tvieties of the disease irhtch gtie overlapping rcaettooa 
to the Prd/n 0\ antigens (Bevctsox and Tom\c, ld42 Ptorz. 1943 
Roon?; and ftiaacaorr 1943 Sttajit Huutis Rrmt and Ouvea, 
1943 ) The rebuvt usefulneis of dugnostir tots uith suspeonons of ncfccttatae 
and Pretfrau 0\ strants m the earfr dngoosts of cases and in the re tr o s pec ti ve 
diagnosis of missed smbularorT patients u a probleni uhich remains to be 
fflvesogaied 

For the present, bonever roost pathologms must continue to refv on 
the agflutinalion test wrlb Protno 0\ antigais as the sole test avajiabic for 
the roiicme dagnous of cases of rvpbus fever and for carrying out epidenuo- 
Icigica] sun CVS in Jocilitici where the diseatie u prevaJent The technique and 
cTterpretanoi? of the test and its sppheaxtoo br the duucutt and epidemiofogut 
are disoused m this paper nuinh- m relaoon ro the kjose-bomc tvphvis of type 
0\19 the vanetT of the d iseas e thsi ts mow dreaded- Louse home rrphoa is 
Qsuallv itf e iie d to as epnJemic rrphns but u should be borne in mind that 
the disease a cadenuc ui tnanv parts of the world and gives nse to widesp r ead 
epidemics oolr under conditions that favour louse-infestatHm- The term 
“ kmse-borae n phus. used throoj^iout thu paper appCet to both the epidemic 
and the endemic form of the dtsease. TTie other typhus-hke fevers sre dealt 
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^\1tb in le« detaii and on\> \ivotc v*neti» are discuwed here which occur m 
the countne* that are at pretent, or soon may become a theatre of operations 
Table I shows the fevers of the typhus group subdivided into three serological 
»ub-group» according to the agglutination reactions obtained with the three 
diffcTcni Proteus ON- antigens 


Twuua L 


P*m-U10NAL ClJUBOTtHTTOS Of TH* TYTHtJ* OJIOUy OT flVEJtt. 



InununotogK*] 5ub-^;roup 



Type 0\19 


Type Uodctrrtntrufd 

Name of 

CUmcal e^idevate Cyphu* 

Tfut»us«isusKi fmr 

SpoCled fever of Rodey 


Ttbonliilo Oilenco} 

of 1^X211, Formoci. 

AtounUms 


BfUr* d»e»« (USA.) 

cod Patch 

Spotted fever of e«trni 


Endntuj typhu* of U S-A. 

Ent indj«a 

PSA- 


md Auitrftb< Gmoe 

Scrub cyphu* of 

bib Pftulo typhus 


Syrit Mkoehurii 

Moby»j>uU4iE*»t 

Ptifre boutooDcase 


(tbop cyploa) 

lodies lodtt 

(MedttemneSA) 


Lxbt Bunoa ^ilrp- 

pTcneh lodo 

Ft^rre r»«nU»ftiBitHp>e 


poea, Hj:»cu TooIoo 
( 6ivrc Qcutx(tK) «tc. 

Clits* Auttr&lts 

of blmeiOe* 

Febbte crrutnn 

Tk* bite feyer of South 
A£nc* 

Epidemic and endemic 
typhus of South Afn ca 
Tidi-bomo typhus of 
Inda Kenyo, etc. 

V«±or 

I-tcc end rst Seo 

i Mtte* 

Tbcha Lee and nt fleu 

WtSliTMjrt tii 

{Okia t>Ux\ 

^ FwWl n»ee and nt* 

Hodenia. Pegs 

tcru* 



f Ticks M*n 

AflRhrtimthon 

0\19 4--t- + 

t oxie — 

0X1 C d- 


0\? + 

1 0X2 ~ 

0X2 + 


0\K — 

1 OXIv + + + 

OXK + 


Loose boilve Ttphos Tite 0\19 

TWO DIFFERENT FORMS OF THE CURVE OF ACCLUTINTN PRODtCTION 

Soon tftcr the introduction of the Weil Felu ten m routine diagnosu it 
wai obiened tfut cue* of lome borne typhiu thow two different types of the 
cune of ogglutimn formiBon One type i» chanctemed by the early appear 
ance of iggluunin* high manmum titre* and the persotence of a railed r 




{or a long tmie after recovers In the *e<»nd tvpe the tgg!uutm» appear com 
piratirefy latt m the duease, retch only low ntre* and &iipptsi orir dimng 
cornrakacence. \ mmaber of re aet icai corve* we rrproduetd here from eariicr 
paper* (Ftxisu 1916 1917), iiace the 6gurc* demonatmte better than wordi 
bow gnat u the drlFcTroee beTweeji the fno trpes of aoinwdy rwpomc. 

The cue* hated ut Table II tame from an outbreak m a Ubour camp 
which vru under cstrtftjl medial itfpctruwm and »ome of the patienu bad 
been adnimed to hofpital aa cofuacu eren before the on«t of avmptotftt (e 
case No 12) Accurate ci*c hmonca were therefore aradaWe and ftirJy com 
p}«e currei of the drr^opmeat of \I9 agglotuxioa were obexined. TTie easea 
recorded id Table HI bdooged to a aenea of 310 trpha* cases that had be« 
mvamgated in Coaaxanxniople in I91&-17 The folkrwmg cortduaioiu «erc 
dawn fojmthm obtenraoerta 

(1) The majorrtr of caaea of louae-bome typhus apprrmmatclj' 75 per 
CCBI of ca*C9 abow ■ ngmficam \I9 rcacnoD cm or before the 4th or 5tb day 
of iHnesa, and the maaromm mrea reached shortly before or after dcfeiTetcence 
axe Ttrr high {mostly over 1 2 (XjO) 

(2) The rftmamtng 25 pet cent of case* *bow a poaraee teactioo tboct 
the 6eh cr 'th dar m eeceptiotui cases later sgQ, and the nuxmmm tores 
readied are eery low (asualK below I 500) 

(3) The type of the eurre of agi^uumo fon na ooo u related to the 
coom of the dbesse There u no hud and fast rule but the rtUncmshlp may 
be expreaaed ts the uapktt way as fonows 

(m) The ea»e* of moderate ierenty gcomfly respond wtth hegh titret. 

(S) The most arn tre cases, mchidinf the cases that taccomb to tmeom 
plicated typhna infecwm, hare rery low utres. 

(f) The mi]de« cases, tnfdndmg the abortire cases and nappaxent** 
mfectioui mar hare erther very low or rery bgh tjtre*. 

Other workers srbo had a coonder^jlc eapmenee of typhus dorin^ the 
WIT of 1914-18 put the ratio berweeo cases gmng a high'Utre and those gmag 
a low-tnre reaction appronomch m the order of 2 I (XtOCam, 1917 Ott 
T cfout, 1918 SVqut i922) 

It u of caane not posaible to draw a ckar-eut Itne of demaratiaa hetwetn 
the two groups cf agghmtlsn rtsponae Nature doe* not draw the sharp di* 
tmcoons that sure ao desirable ^ our purposes, and thus border'Uoe atae* 
o ccur which hare an mtermedirte type of curve It Is, boweve r dear from 
the few oamplc* gnen ffl Tthtea IS and Ilf that the tfid’erence betwee n the 
mapfaum ctra atuioed ta the fwn groups u to great that it » impracucahle 
rrfsi to prepare a graph tmng the tame aede for the two type* of reactwm eurre. 
It u futde to sttempt to cooatnKS a emre of “ aretage uirea " coro^^ed from 
obaemticia on a Urge number of cases bclcmgrog to the two groups. Soeb 
attempt* harr been nude recently in dn* country and ahroani. but they are 
bound to obacure rxtber than duodste the true picture of the me and faS 
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Tuojs I( 

SHOWCfO AOCaJTTINDJ CDTtVlS m CACES Of lOClK-BOICOt TTntV* UXUKMX* C< TCtAJ® XA31Mt 1914. 

(Abctractnl from ptptr bj" A- Fi ut , 191^ IOct tin. £9 871.) 


Cm 

No. 

CIbucaI Ditx. 

Examined ~ 

Acchitoutk 

ProMtt'N.lO 

« *ith [ 

Pnrtew \2 j 

PbrititeXl» 
Rcacridb fint 
obaerredoa 


On»*t April S8 

Ruh tp(>e«nd Ikiiy 1 

Terapenrtiire oocnal « 11 

Mat 1 

„ 1 

. « 

„ 9 

« 13 
. 19 

r. 5T 

Jane 8 

000 + + 
2,000+ + 

10 000+ + 
50,000 + + 

20 000+ + 
8000+ + 
5,000+ + 

I 000+ + 

a- 1 

25++ ! 

50+ 

a++ ! 
a- 
a- 
a- 

4th day of »Pfw 
(let dav of rwh) 


Oiart April S8 

Rjtdi tppeTed Kut 1 

T«mp«nturB oormal . 6 

(Abortm ewe) 

1 

- * 

. « 

- 12 
. 19 

- 27 
Jane 0 

2,000 + 
5000+ + 
7,500+ 

2,000 + + + 
2.000 + 

1 000+ + 
200+ + 

60+ 

50+ + + 
50+ + + 
25++ + 

a++ 

a- 

a- 

4th dtr of iHne— 
(Ut day of nuh) 

4 

Owet M«7 : 

R«ah «ppc«ml • 4 

Tedpenture oonaAl . 18 



Mc7 4 
• 8 

. 7 

. 6 
. 12 
. 10 
. 17 
June 8 

S0+ + 

80 + + + 
800 + + 

6 000+ 

I0 000+ + 

20 000+ + 
2,000 + + + 
IOOO + + 

a- 
a- 
a- 
»+ + 
80+ 

60 + 

«- 

a- 

trd day of iQn«n 
(Two daye bcfiwe 
mb) 

10 

j ODMt M«r i* 

1 Rjuh tppeved „ 80 

j Tcmpentore Donml June 15 

Mario 
. 91 
Jane 5 
• « 

- 10 

25+ + + 
»+ + 
200+ + 

1 000 + + + 
8000+ 

a- 
a- 
a- 
60+ + 
100+ 

9td day of tllncn 
(let day of mb) 

li 

1 Omct June 1 

Rwb sppeared 4 

' Tempentme noanal 11 


a- 

50++± 
500+ + 
7500+ + 

• ooo++± 

25— ' 4tli day of tOnen 

25— (l*t day of mb) 

a— 

50++ , 

100+ ' 

u 

1 Otnet hUjr 10 

1 RMheppored » 14 

1 

{ Tcmpenturc Docnul S3 

Mar 11 
. 14 
• 18 
.. 10 
" iS 

I 27 
Jane 6 

a- 
a- 
a+ + 
80+ + 

100 + + 
•00+ + 
100+ + + 
50+ + 

a- 

a- 

25 + + 

25 + + 

25 + + ± 
60+ 

» + + 

25 + 

Otb day of 
(2Dd^ofmh) 

Id Oimt ia 

1 Rjub Bpporrd SO 

1 

j Dnd . a 

May 10 
- 20 
» 22 
. 29 

. a 

a~ 

23- 

a+++ 
»+++ 
800+ + + 

a- 

a- 

25+ + 
25+ + 
M+ + 

7th day of 
(3rd <iay of mh) 
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of the agglutinin titre in both groupi In ord«sr to denve full ad\-anuge from 
the uM of the diagnostic test it i« clearly estcntial to pay due attention to the 
diitinctrve features of the two type* of reaction curve 

NORMAL 0X19 AOGtxmmm and RarotJAL acgldtiotns dc® to a previous 

TTFmni INFECmON 

The 8cr* of normal penona contain low litre agglutmint for the Protrus \ 
atraina, c\en m native* of countries which for generation* hise been free from 
typhus These normal agglutinins arc of the O type, as arc alto those for 
typhoid and paratj'phoid bactlh The madence and litres of normal agglutinins 
for 0X19 and 0X2 are lower than those for the entenc group of organisms. 
In a Mnes of 1837 control sera from normal persons and patients tuffermg 
from vanou* febnlc disease* 7 per cent, agglutinated the strain X19 m a dilu- 
tion I 25 and 1 2 per cent, m a dilution 1 50 (see Weil 1920) These result* 
vrerc obtained during 1916-18 using live suspensions of the H -f O ninant 
of the stram X19 and the fractional litres should, therefore, be multiplied b> 
2 m order to indicate the figure* for the O variant which is now in general use 
When an O variant u used the degree of O agglutinatioa *ecn at the 24-bour 
reading is, as a rule, twice that for the corresponding H + O variant. Moat 
workers fix the lumt for normal agglatination with 0X19 at 1 100 others 
prefer to put it at 1 200 

In countnes with endemic typhus, where there u the possibility of per* 
swtcnce in the serum of residual agglutinins due to a previous infection, absolute 
diagnostic tigmficancc cannot be daimed for utres even considcrabl) higher 
The length of tune during which a rclativclj high 0X19 litre persists after the 
attack depends on the height of the maximum titre that had been attained 
during the disease It has been staled m the previous section that the majonty 
of cases of louse borne typhu* dc^ clop what ha* been caUed the high titre 
curve of agglutinins. In these cases a retrospective diagnoiaa can usually be 
made from the agglutination test during 3 or 4 month* following the attack 
of typhu*, and m some case* men after a much longer mtcrval On the other 
hand, those patient* whoie serum exhibit* a low titre curve of agglutinin* 
during the diicaie may »how a negative result m the 0X19 test almo»t imme 
diatcly after recovery The residual 0X19 reaction* are of great value a* an 
aid m the search for missed ambulatory patients and ca*es of so-called ii«p- 
parent mfcction but at the itme time they constitute a possible source of error 
in disgnosi*. 

The suspiaon arose that non-specific stimulation of agglutinin* which 
i* one of the failaciei in the serum diagnosu of the entenc fever* would interfere 
also v.nh the application of the OXJ9 reaction. It la known that H agglutma 
tion te*U are useless s* a mean* of diagnosing entenc infection m moculated 
peraoni because of the non specific anamnestic ” n»e m the H titre that 
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m*y occur In the cotnw of other febrile condmoo* Great care was th er e f or e 
t^vVn to inTtsugate the pouibtfity of ooo-epeafic n*e» in the 0\19 titrc. 
Typhoid patients mho gave no battory of previotn typhus Infection but shoared 
m their serum normal " agghttuuns for 0X19 m titres of I SO or 1 100 
mere observed dorms periods of severa] irteks or months and no sign tfi cant 
fluctuation m the 0\19 titrc could be noted. Similarir patients with a definite 
history of a prenous attach of typhus, whose serum contained residual 0\19 
agghitinms m litres ranging from I 100 to 1 200 showed m no instance any 
evidence of non tpet a fic re-atrmnlanan of these agglutinins m the course of 
tvphmd. pneumonia and other febrile diseases (Felix, 1929). It u worth 
mentwnmg that tn this r eipec t the O agglutimns for the ProUta \ strains 
behave in exactly the same manner as do the O agglutioms for the typhoid 
ptaraiypboid group of orgaiutms. 


EaFEcra of A-xn TrrnrB LxocnAntrr 

Inoculation sgaintt louse borne typhus hu been mtroduetd dunng the 
present war m the fighting aemces and to dnlbn hospital staffs and tamtiry 
peraotinel From expen eo cos with laboratory mfecuems among tvpbua workers, 
and from obsetrations under fidd condiaens such t» hare hiai published 
from Gennaa sources, n would appear that inoculation with the available 
racooes does eot protect effectirdy against subsequent mfecoon but greatly 
reduces the seventy of the disease. It » known that the of 

typhus a often not ahogetber easy and the modified mild efisease m the 
inocnlated may be slmost impossible to diagnose without the aid o' laboratory 
methods. It tt therefore irapcrtint to consider what effect and typhus 
inoculation has oo the development of 0\19 iggluunmi during a subsequent 
attack of t yphu s or some odier febrile disease. 

Vseemes made f r om nckettsiae of the 0\19 group stimulate the formation 
of 0\19 agglutmina in inoculated subjects The utrea are rdatrrely low but 
the modepce of these inoculation agglutinins a stared by some woikers to be 
very high for instance, 57 per cent, of positive re a c ti ons have been reanded 
with Wegl s loose-gut vaccine, 73 per cent- with Zinsser s tiasue-culturc vaceme 
(Liu and Zia, 1940) and nearly 100 per cent with mouse hmg vacanc (t)iniA.SD 
and GnttHJD, 1940). In comparative tests earned out in Um country (Felh, 
1942) It was foond that the vanoua iwcanea employed differed widely in anti 
gemc value One vacone gave nse to a sqjnificant 0\19 antibody response 
in 50 per cent, of those moculaied other vaccine groups thawed considerably 
lower figures and one of the vaccines failed to tnmulste toy response at aU. 
Table IV shows the nse and fidl of these moculstion tg gluim ms m a group 
of twenty SIX lolunteert from whom three samples of blood were examined, 
one before and two after the inoculationa. Thirteen persons m the group 
who did not show a tigmficant nse m titie are not Induded in the table. 
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The vaccine employed m thit tml may be regarded aa one of the most 
potent tj'pca of nckettaul vaccine at present available- The table shows that 
the inoculation agglutinins for 0\I9 reached onl} low titres, representing a 
mere fraction of the manmum htrea that are attamed m the majority of eases 
of louse-borne typhus * Only two of the inoculated persons (Nos 2 and 9) 
had the same agglutinm levels when tested 2 weeks and again 8 weeks after 
the third dose all the others showed a definite drop m the litre dunng the 


Tabu IV 

fHOWIXO THl 0X19 ACOLOTTN-W IH TOLCXTDDB LVOCTLATID 1MTH IMDISirc 

TTPHCj rxccnca. (rou: sac vaccini. satcb c ) 


Coe 

No 


Af^utAaooa of /VMnu OXlt 


Befort Irkoculitiaa. 

TVo W«ki after Thfid Dom 

Ei^t V\ rtk* after Third Dote. 

■1 

15- 

M± 


*8- 

i 

Mi 

iooi 


•OOi 

i 

M- 

100 + 


Mi 

4 

23 + 

lOOi 


Mi 

t 

Mi 

lOOi 


M + 

« 

i5- 

100 + 


Mi 

7 

15± 

M + + + 


J5+ + 

8 

*8- 

Mi 


26i 

9 


M + 


60 + 

10 

26+ 

M+ 


25 + i 

U 


M + i 


23i 

tt 

26i 

•OOi 


M + i 

H 

60 + 

m+± 


M+i 


Pntnu 0\I9 nupmnaa preptred at StmdAnlA L^becatory (JkLR C ) Oxford 
Rcftdma after 14 hr (i hr mcu h aua rv at 1“* C. and thorafter at room ttrop er atore) 
+ + + •■ ftranBtat detrra of a^ghituutioc aupcmatiDt AumJ csmplctclx dear 

± “ nrekett deftrw cf agshiUnaUn wfoch could be eattmated with the naked eve 


period of observation- It is thus seen that the 0X19 anobod) response to 
anti-tj'phus inoculation is of a moderate degree similar to the O-antibody 
response following T A-B inoculation In this respect the heat stable O 
antigens of typhus nekettsise and of typhoid and paratyphoid bacilli ohMously 
behave m the same manner and they differ profoundly from the heat-labile H 
antigens To the Utter high tifre a^utimns develop after T-A-B inoculation 
and do not disappear from the circulatioo for many months or even jears. 

So far htrdl) any obtervaticmi hs\c been recoMed to mdicatc the behaviour 
of mocuUtion tgghitmina for 0\19 during subsequent febrile disea ses of 


u (1^) obtarord rm tanflar resuh* la a Koim of twentr-threo pubbe 

boUth vrotkcTS who had been vacrimted with the aame bat5 of vtcune. 
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{ fct tint the end titre» of high btre »cr» miy b« *omcwh*t knrer than thoae 
read after incnbation at 50° C 

Soerett of Error 

One of the moat tmportant aotircca of error m the teat la H agglutination 
with PtoUus X atralna, emce thk type of agglutination a of no tlgnificance 
m the diagnoaia of typhua H igg^^oma due to an exiating or a previous 
Infection with Prottns wlgaru such ca cyatitia, otitia, empy em a, and wound 
infeebona, are occtaionally met with in the acnim of beahhy persona or of 
patwnta auffenng from ranoita diaraaea. Tbia pttfali haa been elimmated by 
the introduction of preaerred ruapennona which cotmat of alcohol treated 
bacteria and do not, or thoold not, contain H antigen demonatrahle by the 
agghitmation teat In two recent paperi (Dasoon and BilUNOI, 1942 Sow 
wWBCHnN 1943) however 0 agglutinina of the three Protm OX types arc 
ftated to occur u a result of mfection with atmna of Protau vuI^ktv poaacsaing 
minor atrtigeoa of theae typea SowneWSCHun found that acra of tlni tm d 
alao agglutinated Riduttaa prxr^oath to ntres tunflir to those for PnUia 0\ 19 

Another source of error may be briefly mentKinetL Frtih sera of typhus 
pabeota may ahow a marked inhibitloQ of aggluonadon over a rone of lower 
dilutiona, ufuilly m dihitioiia 1 25 and 1 50 The first appearance of agglu 
tiaina at the beginnmg of the disease, and the low btre rracboca that have beoi 
djiiruaaed before may be entirely dwguiaed by tiua pbenomenoci In such 
cases after beamig the serum for half an hour at 45 C a significant r e action 
may be obtained (for reference! sec Fnrc, 1930) 

^Vhen exammiDg samples of sernm taken on lucceacive occaaioni from 
the same pabcnt tt u most useful to store the remaining porbon of the lenim 
in the ice^<hest and re teat n cimuhancoualy with the subsequent ipeomcn. 
Thu procedure u a safeguard agtmat possible Tanibona m the agghitmability 
of different batches of the picaerved suspension. If s nae in agglutinin btre 
of at least 100 per ceoL u estabUibed m thu way it may be taken as indicating 
a tigmficant tnerease m antibody content. 

luUrprtUSim of RtvtUs 

From what has been stated m the preceding acebona it u endont tht 
the most important diignosbc criterion « the nae in 0X19 hire during the 
attack and tta fall dnnng convalescence ^yllen diagnostic conchmona are 
drawn from the reauh of a smgic agglutination tat, complete aggintinabon 
of the standard luapenaion at 1 80 or 1 100 may be considered as tigmficant, 
provided the paoent baa not b«n recently inoculated with typhua vaccine and 
u not a native of an endemic area This degree of agglutmabon corresponds 
to " Total m the acaJe employed m Dreyer'a techmque. If the paoent haa a 
hk'ory of moculabon with a nckcttaral vaccine 2 or 3 montha before the onset 
of hia ninaa complete agghitmatrai m 1 200 or over may be taken ta strongly 
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Buggpitive of active infection In endemic area* even higher titrea may occa- 
aionally be found to be due to part mfccUon A matted mercate m litre 
howcNcr eetabliihed by repeated examinations at intenrals of 2 days, is gener 
ally conclusive Quite often the increase may be observed even after an interval 
of 24 hours 

On the other hand an unaltered titre of agglutination if esubitshed by 
repeated exunmiuons throughout the whole course of an acute disease will 
the non-specific or residual charBctcr of the reaction Thi* finding may, 
as a rule, be interpreted as serological evidence against the typhus nature of an 
cxiBtmg fever, beause complete absence of nse and fall in the 0X19 litre i# 
quite exceptional in louse ^mc typhus and occurs only in cases of extreme 
seventy which usually end fatally For this reason diagnostic significance can 
be ascribed to the negative as well as to the posutvc result of the test, 

Although complete ( Total ) agglutinations in dilutions 1 25 and 1 50 
arc not decisive when obtained m the first eismmstion of a patient s scrum 
still, they ought not to be ignored in routine worio When found in a second 
or third examination in the course of the disease after an earher negative result, 
these low-titrc reactions arc as decisive as those obtained m high titres The 
low-titrt reactions are of etpeoai importance m the early diagnosis of cases, 
and have been employed almost umversally ever since the teat was first intro- 
daced. In recent papers published in tins countiy and abroad the suggestion 
has been made that for practical purposes of typhus diagnosis an> positive 
reading below the serum dilution I 100 may Ik ignored and regarded as 
normal (\^an Rootek and Bearcroft 1^43) There is no reason whatever 
for this suggcstioiL The occurrence of low litre normal agglutinins in 
dilations up to 1 100 was rcH known to the early vrorkcr# but the means 
of differentiating these reacuons from the specific responses in typhus fever 
was also known (^eil and Felix 1918) Table III shona that in a certain 
proportion of cases the raaxunum turc may never exceed or even reach the 
level of I 100 If the dilutiona I 2o and I 50 are not included in the routine 
test such cases arc mused, and m other instances the serological confirmation 
of the diagnosu u unduly delated. Most of the statetnents regarding the 
relatively late appearance of a positive 0\19 reaction and the slight assutance 
derived from it in the early dugnosis of cases of louse borne typhiu are obvi- 
ously due to failure to pay attention to low-titre reactions 

In endemic areas it is often of great importance to discoicr whether an 
earlier illness was typhus or not and the 0X19 reaction is employed for the 
retrospecuve diagnosu of mused cases eapecialiy the rmld and atypical cases 
that occur quite often m adults and more often still m children. It is acen 
from the examples guen in Tables 11 and III that the majontj of cases of 
louse borne typhus show a high 0X19 titre dunng the early weeks of con- 
valescence and that a sigmficant drop m titre may be demonstrated at that 
time by smubly spaced repeat cxammations After some months however 



334 


rmiii* m Di. 


the fkH in titrc a no lon^ ntnp enongh to be readily dwnoaatrablc. Tho*e 

wiuch thoreed t lcrw»dtre 0X19 ractioc diinng tbe atttdt cannot be 
detected by the test after they hare rccore r ed. 

The 0X19 retcrion u alto potimt In caae* of »o-called lojppaxent infee 
tjon which •htnr no cUnicil lymptomi whaterrr Such cue* arc of ctpeoal 
epidctmolopctl importance in countnea where typhoa u endemic The 
duguoMi of these aymptomlesa mfcctiooa la baaed on the demooatiation of 
a rmng or falling 0X19 titre. 

aUDE AOOLimNATiaV TESTS 

A rapid ahde teat for carrying out the 0\I9 reaction waa rccoramendcd 
by Welch (1937) m the U S-A and by CaaTANEiu ei «/ (1940) in Mertco 
German worter* Ime been employing this method ertenaively amcc the 
beguming of the preaent war and have pubbahed a great number of reporta 
deacnbmg ranoua rDodrdcaboaa of the technique TTie itm of all these modi 
hcationt is to enable the test to be earned out under the most pnmitne field 
CQnditHjna, when no laboratory or eren hospital fialmes are arailibJe:, Pre 
*en-ed auipcnnona of Pivi^ta 0X10 are dutnbuted fttmi central laboratonea 
and the teat u earned out by miTing a drop of finger blood, or of the aepantted 
serum, nith a drop of the OTOcemraTcd anspentioD Some of the German military 
laboratonea ttaue the 0\19 anogeo in the form of an ajeohotued or formoluod 
rajpenaioa, stained with methylene blue others send out ahdes on which a 
number of drops of the co n centrated auspcnaioo has bees dned Dried cultures 
of Proteus 0\19 reduced to a fine powder are also employed Another pro- 
cedure ts to collect the ipeamens on glaas ilides in the form of dry smears of 
whole blood and teat fut»equeotiy by adding a drop of the antigen The testa 
arc read with the naked eye according to the mtensity and rapidity of damping 
and It is stated that the resulu compare farourably with those obtained with 
test tube agglutinstioQ 

The tilde tesa aie employed m epidtnnotegical tui^t of Urge coounam 
net, and nuid cues and mapparent infectjcos may bo detected by thia 
means Tlie test ta also used m rapid bedside dtagomn m field condiuons 
Some of the German o orkers accept the rcaulxs of tlide aggUrunatxoo as fin«l, 
while others employ the teat as a pre hm i n a r y to the customary tube test. Since 
the onginaJ papers on the aub_fcct are not readily accessi ble at the preaent 
the reader may be referred to a number of abttrtcts written by Sir John Meqaw 
in the TVeprctf/ Dutusn BstSetsM VoL 39 (1042), pp 372 and 611 and Vd 40 
(1943;, pp 133 529 598 and 600 These simple te«a seem to be \-ery usefifi 
under the accpoonal condidans which called for the adopnon of the various 
procedures 

Mumne Tmiua. ttpb 0X19 

Marine typhus, often but inappropriately called endemic typhus, has 
a worid-wide dtstnbution, and oar figbtmg forces are likely to m»Ei- contact 
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with the disease m the Meditcrnmean, the Middle East and the tropical and 
subtropical Far East (e« Table I) Thi» variety of typhus is transmitted to 
man by the rat-flea and usually causes only sporadic cases although outbreaks 
may occur when rat infestation is exceptionally heavy The disease runs 8 
mild drmcai course with a very low case fatality rate snd docs not, therefore 
consutute a senous menace The aggluunatiort reaction with Proteus 0X19 
is found m munne typhus with the same frequency a* in louse borne typhus 
that IS in almost every case, and the two t'aneties of the disease can be di5er- 
entisted serologically only by complement fixation or agglutination tests with 
rickettsial antigens (Bengtson and Topping 1942 Plotz 1943 \ an Rooyen 
and Bearckoft 1943 STUAirr-HAaRis Rettie and Oliver, 1943) 

The statement is often made that the 0X19 reaction u not as early a sign 
m munne typhus as n is m the loose borne I’anety It is, however obvious 
from the published data that there haa been hrtle occasion for studying the 
development of ag^utimns m the eariy stages of munne infections The 
sporsic cases do not often come under observation early enough for adequate 
tests to be earned out m the manner illustrated m Tsbles II and 111 So 
far nearly ah the worfsert with the exception of RnTLER ti al (1939) have 
faded to pay tttentioa to the two type* of the agglutmin curve referred to m 
connection with louse-borne typhus Such incomplete dau as are found 
scattered throughout the cxtovsive literature on munne typhus do however 
indicate that the two types of anubody response occur m cases of munne 
t3rphus and that the maximum utrea arc attained approximately at the tune 
of defervescence Sparrow and hUiiEScaiAL (1940) who transmitted the 
disease cxpenmentally to mental patienu with a view to the production of 
therapcuoc effects msdc very careful observations on the aggluUmn curves m 
seven patients and found s significant nse m the 0X19 utre ss eariy as in cases 
of louse-borne typhus 

Acadental mfectioa in a number of laboratory workers m this country 
recently provided an opportunity for testing the question of the sUeged late 
appearance of 0X19 agglutinins m munne typhus. Van den Ende et al (1943) 
published a detailed account of these laboratory infections including the results 
of 0X19 tests and concluded (page 330) Agglutinins cither did not appear 
or did not increase m amount before the second week of the disease * 

My own experience with tests earned out on tome of these cases proved to 
be diffcrcnL Five of the twelve pstienu in the senes published by Van den 
Ende et ai were exsimned according to the technique discussed m the preaent 
paper snd the resulu obtained in four of the cases arc shown in Table V The 
fifth case (Y) was ambulant throughout, had no febrile symptoms and is 
therefore not included in the table. 

These four workers bad received several courses of typhus viccinc in- 
cluding a munne \-scane but failed to show any 0X19 agglutmm response. 
During the lUness however all of them gave a mgmficant 0X19 reaction which, 
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u Table V wm demonitrable *o three of the four cam well before the 

end of tlw fint wedL In fact, even the figure* pubhibed by ^a.h oct EOJK 
rt oL, which were obtained by the luc of • different but unipeofied techojiTue, 
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do aot juttify thar coacliwion since four of the sue cases tint ire listed m their 
Table I shovred an increase m titre on or before the 7th day and the remain- 
ing two cases were not examined at the right tnne-mtexvaU to show that there 
was no significant nsc before the end of the first week. 

The conclusion, therefore seems justified that many cases of munne 
typhus can be diagnosed by the 0X19 test dunng the first week of illncts, 
provided the teats are earned out and interpreted m the manner already discussed 
in this paper 

Tick-bohne Typiros Serological Type Undetermined 
{< 7 ) FlfevRB BODTONNEUSE- 

This vanety of typhus is found m tU the countnes along the European 
and African shores of the Mediterranean and 10 the Balkans mcluding Rumania 
The disease is txanamittcd to man by the dog-tick Rhptctphalus sangwnetu 
and u one of the mildest forms of typhus with almost no mortality Unlike 
louse-borne and munne typhus cases of fitvre boutonneuse give irregular 
results in agglutination tests with the Profnu OX antigens. A significant 
reaction usually appears very late ta the disease and the maximum titres reached 
are markedly lower than those m louse-borac and murme typhus. The serum 
of lome patients with fih-rc boutonneuse reacts only with Proteus 0X2, 
or shows a higher agglntinin titre for 0X2 than for 0X19 (Durand 1932 
Felix 1933b) Either of these results may as a rule, be mterpreted as con 
finning the dugnosia of fiivrc boutonneuse and also as excluding that of 
louse borne or munne typhus When on the other hind, the predominant 
agglutinins are of the 0X19 type a differential diagnosis cannot be made 
Tests with nckcttsial suspensions have not yet been reported in cases of fiivrc 
boutonneuse 

Durand (1932) lery carefully investigated the course of the formation of 
Prvtfus OX igglutuuns in a senes of mental patients who were reccivmg fever 
therapy by means of induced fiivrc boutonneuse. In the majonty of fus 
patients the maximum titres for either 0X19 or 0X2 were observed dunng 
the first 2 weeks after the defervescence in some cases the maximum bttes 
were not attamed until the 4th or 5th week of convalescence. According to 
the accepted entena these late irr^uUr and low utre aggiutmins have been 
classed as group aggiuumns, due to minor or group antigens present m the 
nckctuiac of fiivre boutonneuse, whereas the 0X19 agglutinins m louse- 
borne snd murme typhus arc due to a major antigemc component of the corre 
spondmg nckettsiac (Felix, 1933b) 

(i) TICK borne typhus op INDIA 

A tick borne typhus-like fever ws» first desenbed from India by Mecaw 
(1917 1921) and some of the more recent observauona have been analyzed 
in a careful stud) by Boyd (1935) So far the epidemiology of the diacaae- 
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ind the behinoar of the cras«l nckettuAC in ocperimcnt*! onlmils hare not 
been tarcjUgatcd Con^eqoently the typo or type* of iggiutmin re*poQ»e to 
the Pn/tns OX andgen* hare not yet been ettablubed m C3*e* of dck borne 
typhui in India. By analogy with what la known from the «ort on Rocky 
Mountain apotted fercr (SfEjtciR and Maict 1930 Davh and Paxxir, 
I93S) on the tick bite fever of South Afnca (PJjpnt and Dad 1930, 193J 
1932) and on fitvre boutoimeuac. it may bo amimcd that both the 0\19 
and the 0X2 aongena are of equal importance in the diagnoxu of the Indian 
variety of the diaa*e. ^Vhere** only thcae two antigen* need be employed in 
roatmc work m the Medilcnanetn theatre of war in India the 0\Jh anogen 
la alao required, amce caeca of the OXK type of typho* haic been reported 
from many part* of the country (MaC3«amajia, 1935 Botd 1935) 

SCBUB TTFHDt (TftTTtOQAaimHl) TlTt OXK. 

Scrub typhua or ttutaagamuahi u one of the major dangers to the fighting 
Ibrcea m the Far Eaat Since the OXK type of typhn* wtt fir*t identified in 
the Federated Malay Sutea by Fletchoi and Loai-oi (1925), h haa been found 
that the diaeau la endemic m nearly all the tropical countnea ol the Far East 
(*ee Table I) The irctoti are lanil mitea (Trombieulae) and the reservoir* 
of the infection are rats and field mice The a eventy of the rt ia eoae vane* greatly 
in different localitie* and the cue mortality u s tat e d to vary from 1 per cent, 
to 60 per cent A uaeful account of the dinicaJ and epademiokigical aapects 
of the di*ea*e baa been published by Lewthwattz and Savooi (Lctcet 1940) 

Of the three fVrtau 0\ atrains only the OXK js aggiutinaied in ca»ea of 
scrub typhua. Thus the test is not complicated by any group reactum to the 
0X19 and 0X2 jnQgcna Ncverthele** the technique and mterpretabon of 
the OXK reaction a fnnigbt with difficulties which may be rumroarued aa 
follow* 

(1) Suapenuort* of Proteui OXK whether lire or pre«rvcd, are more 
■uaceptible to mm-apeeific normal tgglutmauoQ by sera from roan and 
cxpcnmental amnula than are auapensona of 0X19 and 0X2 (FtUX. 1933a) 
The minimum utre of a aiguficant reactioD with OXK ahoold, therefore 
be double the titre required m 0X19 or 0X2 agghitiaatiou. That i* to tay 
when a patient a serum ta examined for the fint time complete ( total ) 
tgghitmaaon at I 160 or I 200 may be taken ta diagnoatic of an active mfection. 

(2) It la more difficult to make a aenamie and (table autpaiaton of the 

OXK strain than of the strains 0X19 and 0X2 (MaariN 1931 Bamon 
1944) Alcohol treated euapcnaion* of OXK often show a certain degree of 
grinulanty and this tends to increase on storage. Nou-apcofic tggludnatioa 
of such fuapeoaion* may readily be obtamed wth reiadvdy high diluaoni of 
serum from patrenta who are suffering from vanoua fcbnle The 

high-dtre OXK reactions obserred by Vaw Rooro< and BlASCftorr (1943) in 
a number of bar cases of lou»e borne and munne typhua were moat Gkely 
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due to thit »ource of error In another paper recently published from the 
Middle East (Brockbank and Writtakeh 1944) it i* ftated that agglutination 
against Proieus OXK was not perfottned because the tuipcnsion of the strain 
was unreliable Special precautions should therefore be taken to guard 
against this pitfalL The tune of expiry of the 0\K suspension should be made 
shorter than that of the 0\I9 and 0X2 tuspentions and the quality of each 
batch should be carefully checked by the inclusion of adequate controls m the 
tests 

(3) The OXK reaction la found positive m almost cverv case of scrub 
typhus if the serum u tested teteral times dnrjng the fever and early con- 
^cscence In this respect the OXK reaction holds the same position m scrub 
typhus as the 0X19 reaction docs m louse borne end munne tophus The 
rnnnTTtnm utTcs for OXK m cascs of scrub typhus are also often as high as 
thca« for 0X19 m the approptiate vancocs of the disease pronded that a 
sensitive OXK suspension is available There is bowerer a senous drawback 
to the OXK test, which is caused by the relatively late appearance of OXK 
agglutmms Those who have had the greatest cipcnencc of scrub tvphus in 
MaUya (Fletcher and Lesslar 1926 Lewthwaite and Savoor, 1940) and 
m Sumatra (I\' 0 LfT 1932) agree that a significant reaction is rarclv obsWvcd 
before the lecond week of the disease and that the maximum titres are usually 
reached in the 3rd or 4th week Thus the test is not an aid to early diagnosis. 
It should be noted, honcrer that an earlier appearance of OXK agj^utmins 
has been reported in cases of scrub typhus m India (MacvaM-^RA, 1935 BoTD 
1935) The WTirkers m Indu employed preserved suspensions which had been 
prepiued by BRIDGES (1935) 

The technical details that have been discussed in connection with the 
0X19 reaction apply also to the OXK tesL A nsc m utre of at least 100 per 
cent, when esubUshed with a properlv checked suspension may be conridered 
as a significant reaction. If repeat specimens are examined at mtejvais 
of not more than 2 dsya rt maj be possible to confirm the diagnosis at a some 
what earlier stage during the disease. The agglutmui response m cates of 
scrub typhus has not >ct been studied with sufficient precision to give an 
adequate answer to the question whether a reUUonship exists between reaction 
curve and clmical course sitmlar to that which obtains m louse borne typhu*. 
In studies of this kind speaal attention ahould be paid to what hat been ^ed' 
the low litre reaction curve 


Summary 

Two different t)-pe« of the cun-e of 0\19 .gglutinm formation are fn.mrf 
in patienu suffering from louse borne typhus The tno types of reaction 
are related to the clinical course of the disease and form the baai f 
interpretation of the results of the Weil Felix teat. 



Rjckcttiixl Tvcdoe* unnultte demoiwtraUe 0X19 iggbtimm in s reU 
tiTcly high proportjon of inoculated penona. The 0X19 tnhbody rapon»e 
u of 1 modcrtttt degree, «imltr to the O tntjbody re*pon#e «fter T-A-B loocu 
Ian on. 

Renduil 0\19 tajJutirint, due to t prcnom attack of Iou*e borne typhoa, 
do not therm ugiuhctnt fluctuauoD of the titre in the courae of rariouj febrile 
diteaact It may be aatomed that Ute tame hold* for 0X19 agglutimna pro- 
dneed in reaponte to anQ typbot tnocuUdon Reuduil O agglutimnt for 
typhoid and paratj’phoid bocilli, whether due to prtnoui utfection or tnocula 
tion al»o beharc in Qe manner 

The technique of the aggiutioation ie« with pretened auipenaiocu of 
Pre/rtcf 0\19 r* deaenbed. Repeated teata with low ddutjonj of aenun tn 
eluding dihiUona 1 25 and I 50, are of capecaaJ importance ui early dtagnoau 
Some of the poaubk aourcea of eTTor arc diacmaed 

The ranoua modificationi of a aiide^agghituntioD teat, now uaed by 
Gemun no^era for rjpid diagnoaia in field coodiDona, are briefly roenbooed. 
The foOoTving tjphua-Uke ferm occur lo the areaa which at prrtcnt are. 
Of toon may become a tbartre of operatiooa, tra monoe typhoa, “ fiirre 
boutooneuae, Qck typhua of India amd acrub typhus The Pniev 0\ reac> 
dema peculiar to each of these raneoea of the diaetae are compared with the 
0\I9 reaction ta it u known in touac'bome ty-pbut 
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R. F BRIDGES rjlm c (md) 

Sumdards Laboratory, Oxford 
{fAtdiad Resaarrh CouJtcU ) 


In a papw" publuhcd «jmc yean ago* I Hcwnbttl the dcuiU of the 
technique ua«i m the prepataiion of alcoholized iu<pcr«ion^ of the three 
Proteiis OX rtnun* that arc employed In the Well Felix tent Certain chaogei 
m technique have been adopted mtwcqucntly and it may he u^ful to othet 
worVen to give a bnef desenpuon of the procedure now followed in thli 
laboratory 

Plate the Proteus OX culture to be uacd on plain agar If the culture 
contami organums of the ipreading H+O form plate on phenohagar (| ni 
1,500) to etuurc growth m dnglc colonicat Inculate for 24 houn j 
number of coloojei aay iix. each on to two agar ilopct, and Incubate 24 hourv 
The one dope j* u^ed for cetc the other « kept at “ office copy ” 

Add about 2 mb of ulhe to each teat alopc and waA off the growiK 
Pour off the fujpcnaiow into clean rcjit tubes and fill the tubes ahoar thtt*. 
quartcrt full with 96 per cent, alcohol Shake up all tubes thoroughly durmy 
the course of I hour Removr the alcohol in the centnfuge and reiuinenj 
the organisms in 0*25 per cenL formol-salinc. Reduce to sultahle dcniliy ftrr 
agglutmaaon test 

Tat all suspensions with the corresponding type lerum and choo^ 
which a^lponata most rapidly most cximpicicly and to the highest 
The test IS preferably earned out with ryphus serum if a\-ailahle rather tha 
with Proteus rabbit immonc serum 

If the onginal culture is known to be In good condiuon the whole r4 
the above may be otmtted and the suspension prepared from the mhfiL 
culture Bor occasional colony tclection u advisable. 

Growth in bulk is earned out m Rotne bottles or ncrewopped 
flats which have been coated on one side with unfiltered agar One Imrfi 
tube (5 ml ) IS inoailated from the offioc copy of the selected Cf>Iony fo^ 
Roux bottle to be used- The broth tubes arc incubated for 24 hoiin afw 
which the contents are poured into the Roux bottle* The broth Is anoiM 
to flow oTcr the whole surface of the agar and the bottles are then 
in the incubator with their necks ahghtly raised so that the hmfh 
at one end. / t- 

After 24 houri mcuhaoon add a small qaanrrey of salmc j ' 

and wash off the growth Filter through eouon wool mto one 

•Btrooo R F (iWi'J J R. Army wwd, Cpt^ 1S3 
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csppcd bottkt. Add 96 per cenL aladiol m the propartiai of not k** than 
4 Tohnne* to 1 Ttdrane of ropention. Shale Dp tbortragbly donDg the coune 
of I hoor 

Smi oS as modh as ponible cd the enpematant afctdral and tnnsfer the 
mnimder containmg the orgammis to cenmfege tubes Swmg npidlv for 
a few mmnrti. Po ur off the akohol from the depomed oigamrms, remonng 
the last drops with a pjpene. 

Rexiupend the orgamnm m cterile saline solutiOD and transfer to sarw 
capped bottles. Shake op reiy thoron gh ly nntil it u tem rhat aH clnmps 
hare been smoothed cm a^ no gTannlamy rematnt. Add 2 per coit. buffered 
formed-saEne to make cooccntrapoo of fcrrmaTm 0 25 per cent. (i.f„ add one 
serentb of the mhimc of stapamon) 

In the fjti- of the OXK rtram t^ alcoholized orgamsms tbould be resnv 
pended m sterile dhtnied water noi sabnf and all fnrtber dduDon tbould 
be msde Kiib dinilled w ate r But the 2 per cent, formaltn may be added m 
the f orm of buff o e d formol-calizte as m the case of the 0X19 and 0X2 strami. 

fjfandsrdiT^ the tor pmerm by adding more fterile salme (distilJed water 
m the case of OXK) and 2 per cent, boffened fonnoboEne (final ctmctiitmion 
of formaEn ©"IS per cent) to a darntr eqmralctu to 4J00 minian Bacienum 
eoff per ml 

Note I 2 per «twt buffered formol-aEDe is pr epa red by adding the 
lei^uired quinuty of finnnTrn to a measured qaamnr of rrerDe talme and 
Inmgutg dx pH to 7 '6 by addmoc of Na^HPO 

Note 2. In the Scuzdnds LaborataiT we canr oot the standardizatKm 
of the forpeniran by rntmt of an elec tri c ahjorpnocaewr But if Brown t 
rubes are used the foflawmg u a simple method — 

Use odr tolw 3, smee ihu is more easily marched dwi any odxr Orx 
Tcfnme of sn^iension is dEuted with eohnne* of saEnc nntil It is found to 
rrrrrr-h tiibe 3. Then the amount of flmd which must be added to brmy to 
(a-3 7)i ^ _ * 

the i c cjUJjcd denun h cqml to — — where " a " b the number of frmei 


That the fuspcniion must be cEIotcd to bnng to the raluc of tube 3, and “ x ” 
U the Tolome of snspamon to be dDmed- Thus, supposing we hare 50 ml 
of «Tn p»TitTri md It if found that it must be cEluicd with 1 1 rolmncs cf 
saEne. or tweirc nines, to bung it to the denary of tube 3 then the ep umuiv 
of fltnd which most be added to gire a cuDcentratron cqmraleni to 4^ mnrwm 
(12-3 7)50 

fidct eoH per mL b equal to j-t —11’ mL This ftmd is added as to 

seven-ogfaths In the fo rm of sterile saline (disnllcd water m the case of OXK) 
arid one-oghth of buffered fonned-saSne. 

The figure 3 ” m b o th numeraior and dexKtmmaror of the above formula 
rtprescam the number of rimes diat die fin l dwd suspension b r e quir e d to be 
doBCT riiaT> tnhe 3. It bc mnxased or dhntni bed according as a « tiuu ger 
or weaker suspension b thought deniable. 
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THE TREATMENT OF TROPJCAL ULCERS AND OTHER SKEs 
AFFECTIONS WITH LOCALLY PREPARED ACRIFLAVIN KAOLEs 
POWDER* 


To the Editor Thakbactiovs of the Royal Soaety of Tropical Medxcxne and 
Hygiene 


Sm, 

The necesttuy consemtion of drugs tuch as zinc oude, iodoform, biimuth, 
and Uqmd paraffin for the cotopounding of Z 1*P and 5 I P led me to e:tploft 
leas cokly and more easily obtainable matenah 

For the past 6 months at the Karonga hospital, I have used, exdoaively 
and with good results, a preparation, AJL powder made from a local kaohmtic 
earth, impregnated with acnflavm, in the treatment of tropical and other 
ulcers and all skin affecUoru which require an antiseptic emollient drying powder 
The crude masses of gntty earth arc pounded m in African wo^en mortar 
put m a 12 gallon drum and thoroughly stirred up m water The washing 
may have to be repeated to recover the bulk of the day The supernatant 
fimd, contammg the partides m suspension is poured off mto another receptacle, 
and m a few hours an almost impalpable white clay is deposited, which is col- 
lected and fire-dned, and the hard cake thus obtamed ground mto powder 
Two soluble tablets, 1 75 grams each, of acnflavm dissolved m half a 
pnt of water arc mixed with half a pound of the powdered earth, which a 
again firc-dned and polveraed, when a fine stenie ochre-coloured product 
it obtamed* In this distnct, 50 pounds of crude earth yield 4 of fine powder 
On reception the ulcer is irngitcd with wami 1-1000 pot. permanganate 
lotion, and the A-K* powder dusted on with a dredger A smtable piece of 
Imt, wrung out m ttenhzed ground nut oil is superimposed and a banda 
applied 

The irrigation and dressing is repeated every other day 
Patients express immediate relief frum pam and discomfort on 
of the dreasmg 
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Fool tmpical u1cct» are particularly benefited and dean np rtpidly Tbe 
efiect oo chrome nlcen auch at vdd aorta ” ta ttriking 

When defimte aigns c£ he«Tmg appear the treatment deacribed i> du 
continued, and oentmenta, eqaal pam of bone and zme onde, later zinc oxide 
alone, are u»ed to finah off wrth. Syphifitic and yawi nlcera, of courac, 
require conxtitational treatment at '(telL 

Half a pound of the A.K. powder aofficea for an average of thirty caaea, 
and the taring In time and er pente u contidenhlc. 

The method U timple and effective and ha* been introduced at the rural 
(fitpenaanea m the distnct. 

I have entered mto tome detail m order to tare othcra tumlarly ctuated 
the trouble of eT pe n ment- 

1 am, etc^ 

J 0 SHnCDHl. 

Raronga, 

Nyatahnd. 
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HEAT EFFECTS IN BRITISH SERMCE PERSONNEL IN IRAQ 

BT 

T C MORTON OAB. mj> tjulp Air Commodore KJiJP 
ImUtitig of Pathology and Troptcal Mtdusm RJLF 


CuaiATOLOOT 

Iraq wa* aptl> deacnbed by a Bntiah Tommy \n the last vrar As t country 
consisting of two ruddy long nvers end miles and miles and miles of sweet 
damn all Apart from a thin fringe of cultivation bordenng the nrtn and 
canals, at few places more than a mile in width, the country coniisti ofHar desert 
m the summer and weary miles of flooded countryside in Afimh and AonL 
In the winter the ubiquitous camel thorn and stunted desert ihrub<i veil the 
desert with a thm mantle of green and afford pasturage to the numerous camels 
goats and fat tailed sheep of the nomad and sciru nomadic tnhes The deaec^ 
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docs not cooaut of sand but of tQuvu] nod deposited by tbc doods. The 
prcvaillog tooe u a dnb lth«Vi which rcBects end ndoies tbc bunuog ny* of 
tbc nm and tbu pxDoranui b nned only by aalt pans m the Icn lyrng depressions 
Sotrtbem Iraq u in reality a flat delta £a Bibhcal tunes the mo ntera, the 
Tigris and Euphntca, had aq^raie mouths and the jUcnial deposiu earned 
doirn by them m the courae of centunea hate gradual}) bmJt op the debt 
causing It tt> eoCTOacb on the Peman Gulf to such an extent that Ur of the 
Chaldees, once a floumhhig sea port of Somena, u now some 160 rmics mland 
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The main annual rstnfan of Iraq a only 6 mefata a jear and ti hmited to 4 
nxmlhs from November W February The hot s e a s on commeoces m 
May and contmocs until the end of September the last fortnight in July 
and the first fortnight of August beinj the hottest tune of the year Tlielugb«t 
shade t empe t ature for the last 15 years, as Ur as ILA.F mcteorolofial data 
record, was « temperature of 125* F at Mosul m northem Iraq Fortunatefv 
the nights arc reiatndy cool, the highest mgfat lenipeiiture recorded durmg the 
1930 heat ware was S^F mth a humidity of 42 per cent, on t dar when the 
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shade temperature reached 123^ F The relatixcl) cool mghts e^cn m the 
hottest months render Iraq a possible coimtx> for th* vrhitc man U\ing under 
good condiUoni though day temperaturta of 135* to 140* F are not uncommon 
in Double Flj E P tents \ study of annual meteorological charts shovrs that 
severe heat waves tend to occur about every third year when for from 3 to 5 
days the cnaximura temperature remains in the I20*s and as Sir William 
WiLLCOx (1920) recordedL, it is the cumulative cifccU of heat that matter the 
greatest madence of eases occurs on the third or fourth day of the heat wav e and 
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the individual frequently succumbs to heat effects in the night or cari) morning 
when the stmosphcnc temperature has fallen very coandcrablv 


Aetioloct 

Heat hyperpyrexia and heat exhaustion are due to a general parboiling 
or overheating of the blood and body tissues and not to any mystenous propertv 
in the rays of the sun m the tropics The clinical syndroma resulting from 
overheaung are by no means confined to the tropics. They occur in furnace 



Ht%T tmCTt IX I*A«3 


3y> 


’R-ofirf* in lempertte but crtno^ to the nwn n orkiag In »bo« *hifc» *nd 

then bemg remored to t cooler trmoipbwe the profound chinge* »e«i m endenuc 
trtts meh occur u the brcit »n<l tetum to t cooJer »tmo*phere give* the 
body e chance to o\cTcaB>e the re*ult» of dehydrttiOtL Actiic •ervicc condiuont 
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m coontne* »ach e* Iraq eapedally when ctnithed new reinforconento from 
tonpeme cimute* amre in the middle of the hot naither ahr*y» kod to ao 
in c re as ed ujadence of cMct- Meteotolopad factor* tuch ** hnnntUty play an 
impoftant p*^*a regard* the aoppreatfoa of aweaung and tbe heat hyperpyrexia 
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tvndrame wtU aJway* b< common m hot humid area* such as Bwrab nhUit 
heat cramps are more common m hot di> area* The o\crheatmg of the bod} 
throve* a strain on the heat regulating syatem and the heat loss occurs msunly 
through the streat It is interesting to note that it has been proied 
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that more wdium oMondc i» lost m tho twrat of new arrivals to iho tropics 
than tn the aedtmamed and recent capcnence has shown how important a role 
sodium chlondc plava in the genesu of beat ejtimusuon and heat hyperpytena. 
It has been known for man) Tears that the muscubr cramps that stokwa suffered 
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from could be pmeottd by the tddition of wdt to their drmking witer but it i» 
only within comp»r*nvtly recent yt*rt thit Ud* ob*erv*tion hu been tpphed 
to the tropic* tnd the -p*r*toount itt^*QTt»jace of • mffiaency of tilt *od water 
for the mainteiuijce of heaith been reahxed Army etpcnmeau were earned 
out m India m 193S and u was forond that after a normal route march of 9 
nuJe* m the hot weather with a ahade teroperatote of 1(M 3° F and a relame 
huimdity of 47 per cent liat the aicragc aalt loss (NaCl) per mao y.« 6 9 
grammes and that the water loasamotmted to between 6 and 8 pmta, m addition 
Lesdon (I93S) found m a &-mile marA «t 107 F the tea* durmg the march 
was 6 5 grammes of N aO the blood chloride Iciel bemg reduced from 500 mg 
to 417 mg par cent In order to mamtam efSoeocy m the tropica m the hot 
weather ct U neceaaary to mgtxt about f to 1 qql of salt a day normally the 
food cornaint half thia amount so that the balance most be made good by 
extra salt. Ten gratoa of aah to a pint of cold water mahea qmte • paiaub^ 
drmk and considerable quantmes of aah can be added to fresh or tuined tomato 
jutce favoured with a little \Norceatcr sauce^ which malifa an appetistng non 
alcoholic cocktail before lunch The unneml pcrpulanty of wcU-^ted almondi 
pistachK} Qstt and dup potatoea. etc in the tropica ta a physiological crtrtng 
that ahould be erveoarag^ and made rraSabk to all ranks by being offered for 
sale at the wet canteens, sergeants and officers messes, etc The Bind lost 
ahould be made good and, dependent on the amount of swearing and nature of 
the work miolred the water mule required wall t'try frees 1 to 2 gaDofU per 
man per- day In workahopt the following dnnl* should be readily traibhle 
and men ab^d be iirstrocted to dnok fr^uently bm not mote than 8 ounce* 
at a ame 

Sodium chlonde bounces Soesiem Suid ouncx* of this con 

Potaaamm 4 ounces centrated solution to be added to 3 

Water ptnu gallons of water for drinking a 

flarounng agent mar be added 


BiocHonmiT in Hut Emcr* 

The whole aubjecs is in a condiuoo of flux The physiologm* in the 
liborator> ha\e anempted to tner sunplifr the natter bv such extreme lub- 
djvuaon that ihnr have produced a clasaibcatioti of aubciimcaJ enimea ifm ta 
of ImJe value to the clmvcisn wboac tdt object u to make a cottcci duigoosa 
and iniututc the appropriate treatment Thia problem ewaru aolutKm m apite 
of aH the careful expennwntal work of Dr Faunc Moaw (1930) of the A I O C 
where the pmenine measarea adopted b> that far-seang awnpaar hare been 
so anccessful that be » atarced for human dtmeal tDatenaJ I wa* delighted, 
to bear that the \\ ti Office and Medicil Research Council icot tw o inmtigator* 

• Foe tfaa 1 «n mdebird to Dtnoos McNia and D\to*on T \t AffAwi 
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out to Iraq m 1943 and we await thctr report with great mtcrcat Mj own 
attempt* in this field were limited to chlonde mveitigation of the urme and 
blood urea c»tiination3 I found the unnaiy chlonde* markedly reduced m all 
gevere cases of heat exhaustion and in every case of heat hyperpyrexia The 
blood urea was raised m one or two case* of prolonged heat hyperpyrexia but 
I could find no evidence of permanent renal damage due to heat effects per se 
The cntical aasessment of electrolytic imbalance, whether alkalotis or aadoats 
IS predominant m a particular case at a particular moment, u a matter for the 
biochemist but what the r1inin»n wants i* a method of treatment which will 
safely restore the disordered metabolism tr ea tm ent which ta too specific, 
for example alkahes to treat aadosi* or ammonium chlonde for alkalosis, is too 
dangerous unless the services of a wcU-equipped laboratory are at hand for 
one has learnt by cxpenence how easy it is to swmg from one extreme to another 
espeaally when the mtravenous route is necessary Fortunatelj in 0 9 per cent 
NaCl and 5 per cent glucose we hat’e a safe and reliable therapeutic treatment 
readily available which if administered early will restore the disordered racta- 
bobsm. Even in these day* of facile intravenous therapy it is necessary to 
stress that even these simple solutions roust be carefully administered and 
the intake and output charted if pulmonary oedema is to be avoided 

' Nomenclature. 

There are three distinct clinical entities, although the dmding Ime between 
them IS not absolute and borderline cases maj occur 

1 Syncope 

This occurs tn temperate climates in hot itufiy atmospheres and also 
m heavily overladen soldiers on the march. The essential pathologj is 
a temporary cardio-vascular collapse which, like other frmts may progress 
to marked prostation with giddmcss a small soft fluttering pulse shallow 
breathing dilated pupils a cold skin and subnormal temperature. On 
recovery the piatient is bathed with a cold clammy sweat and severe head- 
ache and mental confusion may follow for a few hours Death may occur 
m case* with heart disease. The ormary chlonde* are not reduced. 

Treatment — Dorsal decubitus m a cool place, the loosening of tight 
clothmg and the bathing of the face with cold water together with the 
application of ammomt to the nostnia and a small dote of sal volatile 

2. Heat exhaustion 

This IS a clinical syndrome tending to occur as a result of severe and 
usually prolonged exposure to high atraosphenc temperatures and a 
charactcnied by collapse, profuse pcrspirition low blood pressure, nause* 
and vomiung and m scrcre case* muscular cramps the unne is mvanably 
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dimmiihcd Wid chlonda both tn the blood tnd unne trc morkedh" reducetL 
TLe blood prcufure t» mi»nsb!j low The mcrmli tempcrmtiire BUtv be 
DOrma! or rcbnornaj bot ihc nrcul temperature u mvmnablv nwed to a 
moderate degree, 100 to 101 F It u powible that tome revere etto of 
heat ahnwtJOQ will, if untreated, go oo to beat hvpeTpjrcua but u a 
rale the dtrucal picmre rwnami true to type and the trtatmrat i* different, 
TTie pTOgntm*, provided tde<)uatt treatment n givm « cxceUcni. 

3, Heat Jitperpyrena. 

The eaaeomJ factor u the faibire of the heart reguiiUiig centra »itb 
the taippresuoo of raeatmg, oace the temperature reachea 106* F coma 
and coovolficna csiaoe and tbe mottahty rate is terr high The urmar\ 
chloTjde* are reduced. 

Httr ExM^omcev 

The following deacnpuoo u baaed on a pcnocal eapenence of durtv 
aercre ca«a of beat exhauauon encountered m Iraq m Bntiah pmonoel erver a 
period erf ;yean A general unprtaaum waa form^ that there waa a certain 
type of tadindml «bo naa parurnljErty prone to drvekip hot eaLhausrioo^he 
lean, anxiooa apare type wrtb a low tyatobc blood ptetcore he waa tcatunv 
a tedenrarr n oiier and tn 33 per «e« of <a«a wu a itna icetotalla over 63 
per cent of the caaea had not completed tbeu* fim hot ttason An analynt of 
predotxuoam aytaptoma recorded t^ folknnng ratilta — 

Per cent Per cent 

Duimeaa S3 Snppmaion of unae 16 

lotmdzig 70 Amdzvta 10 

Muacokr crampt 26 Nauaa 80 

Conatipation 43 

There were no faubne* amonget tbn aerta of caaa to the prognocu, 
pftmded the coodmon ta recogmred and adeqxurehr treated, u exceUcat la 
two caaca it vfaa pe cesaa ry to rtCDjmncnd a iraaafg to « cooler dimate. One 
of thca* caaca waa particolariv intereatiog u thhough thta pMwm had hved for 
over 10 yeara m the tropica thta waa tqa third attach and each attach bad been 
auffioetulv aevere to oeceaaxute tbe use of prakmged mtravenoua aalinea and 
cm two occatton* h» life had been m jeopanh Hia blood preaaure waa aboorm 
ally £cfw for a man of 32 SynoBc 103 daatohe 65 and I have oonced the a«me 
low blood preasure m aeveral other casea 

Inacanc caaca the actual ooaet ta audden but there a uraiDv a premonjtorr 
stage dunng which the patient auffera from anore-oa, areakneaa of the lega head 
ache and cocanpauoa for 2 or 3 dayt before colhtpong In inairv >nTai>f*a th« 
ccUapae occur* at mght and beam no relaOon to evertiOG. TTie peneat at thu 
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stage shows all the lymptomf of shock, a low blood pressure, cold elamrrr c I 
profuse perspiration and mental apprehension and imtabihty nausea cu 
vomiting may ensue, the vomitus eventually bccommg bfle stained. Ic ^ 
ftciere cases violent cramps m the abdominal and leg muscles arc a narird 


Chart I 

BAGHOAO AREA - HEAT EXHAOSTlOH 

OJNfCAL f=’>ft*CTORtt 



feature of the illness and the unne is mvnnably diminished in quantity 'tv. 
unnar> chlondes are greatly dunmisbcd m all Be\’ere cases this is a ^ 
able aid to diagnosis. In the most severe cases there is retention and 
suppression of unne, only IJ to 2 ounces of unne bang drawn off by 
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m tint ^ hour* ^ incrcue in the qiuntKT of orme patjftt, tijtjriher with to 
mcrta#* m (he perccnugc of cWontlr*, » tax eauij- and frcrmrabie sign of 
r e i ayrerr The *m&n *od nwrath terapcrtture* are often oonnal but the 
fwttJ tenpenttore » invafiablr raoaed, uniaJhr to about J00° F Rmt! tanpera 
turr* »bouM be darted 2 houi}\ aa si one cite tbt inmperature roae aiiddenlr 
to 105 F Th» wica acconapaiaed fcn mamscij dehnum which rapuUy aubaidcd 
when the tempecaturt had been rtrductd to KG' Surg Lwut MAcLE.t> 
■RN \ R. (IRO) hat reponed an mtereaung cate of beat evimiatian, cooi 
pheated by tetany doe to htyier reotilanon rtaidimp from rapid reapintion and 
U tteiaay to ace bow thacocnplicating factor can ameeipccuilt m unacxdinutaed 
nerrottt mdmduait I peracrtulh batt not eccountered o If the patient 
rc^>aod« to trcKroent and the x.oiiuang and crampt diappear a alight pyteMa 
tppexra wiuch h»ti for 2 or t d»ra la totae caaea beadxcbe perretta for a 
or 10 dr** after all other avmptonta have diuppetred- 

TB£>T\a.s-T OP Ht,\T EtuaitnON 

Thcae case* •buuld be oinaed in the cookat ward in the boapttal «hm an 
rr-eontfinooed ward na* tiailable a *»» found that a teraperanire of 75 F 
vru tb« kJ>s*I temp erai uft to nsmtiin in the nard. Thoae cam wnb low blood 
preMttfes «nd aymptosoa of iboch should be ttvaied m the uaual way br huatzig 
else foot of the bed, care iboutd, bowerw be taUn m the appbtanon of hot 
water bott^ea^ tad once the pnmafj- condiuon o( shock ha* been rehertd no 
further hear a to he applied for fe*r of creating a nnoua orde. Hot coffee 
mthpJejJty of augax haa been ftroogh reconameoded by JLA.F mcdictl officer* 
at thjt ttige, but I perscoiUv have had sxo cxpentricc of it. A» esjema of nortoa} 
saGne abould be pven if eec em n but patjtatjvtt art to be avoided a* they 
incmae the dchvdmiofL C optoua duida containing ghicoae and sodium 
chJondc (20 gratia w the 0) thould be gnen b\ the mouth, but if these art 
not letamcd or if the ri i nmif condition wirrama u intraveDOua NaCl 09 per 
cent ilwmid be gi^cn bv a saiinc dnp the mtakc and output of fiuida ahotdd 
be artfuUr charted ajid, a* prenotnh tnenooned, an urertaae m the unran 
omput and an merewe m Ae unnan rfaMndc* arc tLe eaxUeat and moat relaible 
sign* of reon tfT Jn erttatn c*»ea an alLalotu deidiqj!* from rvceoirc votniung 
and a* Profewr Isosh Moaan (1^1^ baa pennted out the vomiung lead* to 
kw* of fimd whKii contaifi* aodium with a great «cca* of chJorme, hcccrdingiy 
caabomc aad i* retained in the body fluid* to satisfy the demands of base and 
an alkaloai* t* produced the fcidnrr* prompll) retpond by eisarcting an tUadioe 
unne with mno* «if •odium bicarbooate If the aUalotK: coudnioe pexaut* 
Jong enough the contirmoitf caiititioo ‘rf aodiatn cause* Coo great a reduction 
m til* oamoLtrcoacentration ^plaaaia and anoe fluid* The oanuxtc presaure 
la more unpoftant r>>«n ibe pH and ffi* kuioeis oooene the sodium even 
ahhough br so domg the alkaloata loc«**ea m mtenaitj Accordingly the unne 
now contain* • rtiatiTe ctetu of ocpmc aoda mih the reauh that its reacuoo 
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IS acvd while a state of intense aUwilosu exists in the body If now* sodium 
chlondc 13 supplied m sufficient amotmi the ludnet's can immediately return 
to thear task of dunuushing the alkalosis mthout running anj nsk of imperiling 
the osmotic pressure of the tissue-fiuids and the unne becomes alkaline In 
1930 I treat^ with success soeral cases of heat exhaustion with 21 per cent 
bicarbonate of sodium in normal saline* together with glucose b\ mouth or 
intravenously (Morton 1932) In 1939-1942 I attained even greater success 
with the iise of sodium chlondt, 0*9 per cent alone together \vith glucose 
and I am now firmlj comnneed that the good results obtamed in 1930 were due 
to the sodium chlondc and that the sodium bicarbonate ts unnecessarv and 
contra mdicated If aadosis is present due to impaired renal function the 
best solution to use according to ProPcuor Noel Baker* is m/6 sodium lactate 
(1 S per cent) The lactate is rapidly oxidized to carbonate* thus cnabhng the 
sodium to combine with the excess aad substances and canx them off to be 
excreted m the unne 

To sum up 0-9 per cent sodium chlondc is the sheet anchor ui the treat- 
ment of heat exhaustion together with glucose by the mouth or intraicnously 
in order to provoke a diuresis and to treat the starvation the mojontt of thcae 
cases are suffering from and which if untreated mas go on to flcsdosis 

DIFFERENTIAL DUQNOSU OF HEAT ECHAUSTION 

Malignant tertian malaria and food poisoning ma\ cause confuiion but 
partstte* art usually easily found m the algid s>ndrome of malignant tertian 
malana and m food poisoning diarrhoea is constantly present An estimation, 
of the uniian chiondes wiU dear up the diagnosis m doubtful cases of heat 
exhaustion as thr\ are alwa)^ mark^y dutuiushed Fantus test for a rapid 
estimation of uruiaty chiondes is worth carrying out as a routine on all cases 
admitted to a medical ward dunng a beat wave In one ease of this senes 
although the \oraiting ceased as a result of treatment* the temperature continued 
to n« and Baalius typhtma was isolated from the blood on the fifth day There 
IS rcalh an even greater nsk of missing a surgical condition dunng an epidemic 
of heat exhaustion a ease of mtestuuU obstruction was idmittcd to a medical 
ward fortunatcH the projectile lormting led to lU early recognition 

Heat Hi perpitiexia- 

The following dcscnption u based on a personal expencnce of eleven 
severe cases of heat hypctpyrcxia encountered m Bntish personnel over a 
penod of years A general impression wiis formed that there was a certim type 
of individual who was ptrticubrly prone to develop heat hiperpvrexta 
obese thick necked chrome alcohohc mth a high sy-ttolic blood pressure 
the sversgt age of the psuent was higher than in the heat exhausuon senes 
snd the mortahu was 27 per cent In the esse of those individusU who did not 
conform to this dcscnption there were as a rule complicating factors such sT 
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rmlm-Tj, n nnar y mfeCtlOO, Ofil *«pn» and tllJemc phjncal gvh> utt>nn etc. 
There wu only one tertotiDer m thu terM* and four of the patient* v, ere chrome 
alcoholic* An analya» of predommant aymptomi mealed the following 


reauha — 

Pnxiroma] malaiac, 100 per cent- fre 
qnencT of mictnntion, one ca»e only 
Anidroaa, 100 per cent. 

CoDstipation- 18 per cent. 

DcEnom, 48 per cent. 

Coma, 63 per cent. 


\omiting 54 per cent 
Reflexe* Knee jerk* loat in 30 per 
cent dimhnihed m 70 per cent 
Conrolaion*, 46 per cent 
Hyper pTTcua, 100 per cent (entenon 
a tem p er atu re above 104 5 F ) 


St er t o rou* breathme present m til emnatoae rxi-* 
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Unnary chlonde* were mvantbly diminished m all cstes where it V 7 i» 
possible to obtain a specimen for quantitative ciaminttiom Thu has also been 
recorded by Dr Frank hlAMn of the A.I O C at Abadan The gcncrtl 
appearance of these pauents was as a rule characteristic, the face was flushed, 
m some instances cyanosed, a dry bunung skin was a constant feature and 
the blood pressure was usually raised The onset was acute, m some cases the 
patient being admitted dehnous, stuporous or in coma, and it was found that 
the more acute the onset the better the pauent responded to thermantidote 
measures and the less tendency there xn» to relapse If the temperature 
reached lOS® F delirium and coma inevitably followed and it n doubtful if 
the temperature has remained at 106* F or over for more than 2 hoim if 
recovery u possible, although short penods at much higher temperatures such 
as no to 112* F have been followed by recovery {Noia on Efftets of 
1943 ) I once saw a dying case of typhoid in the fourth week of the daease 
in Iraq whose temperature rose agam and again to 112* F and it was pathetic 
to watch the frcnaied atnvmgs of the man’s sweat glands to deal with the ntoa 
tion his eye sockets filled time and again mth sweat which literally poured 
off hu body in streams Such an appearance u no*er seen in heat hyper 
pyrexia the hot, dry roughened tkm, the bounding pulse, the flushed cyanosed 
face with congested conjuncovae of the typical acute case once seen u stamped 
indelibly m the memory My limited expcnencc fully confirms Colonel 
Hearne’s (1932) observation as to the value of the dry burning skin as an esiW 
sign of oncoming heat hyperpyrcDa, and nursing orderiie* should be trained 
to look out for It whilst recording pulse and temperatures a mere palptnon 
of the thorax or axilla is suffiaent- In the majonty of the the temperature 
had settled to normal by the end of the wxek but m three cases a prolonged 
pyrena associated with a furred tongue and a polymorphonuclear leucocytotu 
persisted for from 10 to 14 days All laboratory mvcstigations including 
blood cultures, sggluimations, etc, were completely negative and the tempera^ 
tore only settled down after prolonged residence m an air conditioned ward. 
Two cases were transported by axr fipm Basrah to an air-conditioned ward 
in an R,A F hospital and it was amaxing how these symptoms disappeared 
and their temperature fell to normal within 4 or 5 days whereas all previous 
thermanudotc measures st Basrah bad had no lasting effect. This entcnc 
like syndrome is very confusing if not rccogm«d and a perusal of old hospital 
records showed that similar cases had occurred m prcvioui heat waves and 
that a relatiic and absolute polymorphonuclear leucocytosis for which no 
cause could be found was a constant finding m this type of 

TREATMENT OF HEAT HYPERPYREHA. 

The temperature must be brought down as quickly as possible to 103* 
or 102 5 F by sponging with iced water and the use of fans It is ^ 
to chminate malignant tertisn malana and in any doubtful case 
qumine is mdicated. In one of the fatal cases in this senes, although no 
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parxxite* couJd be foand, intnirenouB quzune iud been gi\en *nd pCHttnonem. 
malanaJ pigment «rw prerent m Mction* from Use /itef jnd »p!cen ahboQgh no 
mdamJ ptnsua were foond in smem from the brtm tnd tpleen. 4 tempera 
ture of ^ F nutintamcd m the air-condittoned beaittroie centre hut a* 
ftoon ax the thermanttdcite mexsare* had taken effect the c*« wax tranx/erred 
to the trertoiect irard '•fhlch w** maintained it 7*r F «» km-er tetnperaturex 
led to undue chilTing of the pauent and eren it thix teropemlure a blanket 
mu apjjreaited. The patteni mx eocoora^^ to dnnl Urte quantmex of 
flrad cotnmutig IvaCl and ghicoie but mtraieBoo* lahtve* were not required 
m the hp tfrynt j aa! type ^ cue unJm romiDcp wj* troubtexome, md m 
my experience they are rarely required a* thexe eaxe* are not uxuaSv defardrated 
Brforc rexarttng to intm-tnoux xoJmc it o mcBoa] to be guided bj the tyttolic 
blood prexiure ba e a'towi¥: tn tr x tio»v etc. othtnew: one ma> do more barm 
linn good by oi-erfoading * faiEng omiUtJom The noitjijp wax coctidcribly 
Cfcxed by the pronxioa of the xu'*condttiooed irardx mad to no eaxe aax a lecond 
cold tpoDgte^ ne cexm y x wakofoe contrast to our etpenence m the 1930 
epidetmc, when for 10 day* m one patient the rettal temperature roie to SOft* F 
from ooe to three tnne* in the 2-1 hour*, necwutaung repeated »ct xponging 
tiwl thnnoog t T<ry heavy btirden on the ouximg xtaff qitextKm of teed 

exkcmsx tx t vtty vexed point thev ire of value oader actne xerstee etmdi 
tiOcisaberMrtteTCsdtcrirexcuTe inch xa staging pop* and oo dexm c o oTuya 
i&d here cs Ked eoemi of 09 per cent, nortnal xahne u dehtutely indicated 
hot by mmg them one depm et ooexelf of the recording pxugt of the tbennoaieter 
m the reentm and tlierefo u v we did not me them m our bnxpitilx. TheoreticaUj 
they are fiibJe to mcreaxc ibock. Coniulxttffu lad rtnoux eoogeabon acre 
treated by Tcoexection, ibout 15 ounces of blood being withdrawn with benefit 
and 0 X 5 g«aw**»dmintftcrrd when oectxtan Jjs rae fatal ct*e Jttmbar puncture 
conmied the canvulaions ind the fluid wax found to be under pftxaure bur 
othcrwTie normak the paticm eventualh xuccutabiiig tt> arculatorr fiihire 
Tbe use of a magnexuim sulphate enema to rtiiere headache m conralexcence 
wax found to be of cocxidenble berwtn particularly m thoxc pxtjcntx who*^ 
ccrebratHto wix xlowcd smd in whom there wax no evidence of dehydnGon 
Lombtr puncture except ** * toeani of dngneen in dotdrtfol caxex, tx not 
recaramefided ax i ro ott oe measure Tbe tranxitron from the ur-cooditioried 
ward to in ordinary ward should be m gnduai one Neglect of tha elementary 
precautioQ m one caxe of best exhsusbon led to t retapfc necexfctthng fotther 
intraicooux saline thenp) We foxind that u wax better to let the patients 
•kep m in ordinsiy wi^ »t o^t once convalexcecse was wdl estaS^ahed, 
and tbe hours spent m tlae »ir-cos»dhjot»td ward were pradualh whittled down 
to zero prior to diacfutnpv frora hospital 

?»0TMTL*1U 

i jfccftnan^atrcw The pnnople of cooimmg trooping to the cool 
*c** 0 R to that iKwcotnezs gmdually become scditjutnxed to tbe best u ta 
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excellent one any departure from this rule i* fraught, with danger but 
under \var condiUona ifl often unavoidable It ib essential that medical officers 
on troopships proceeding to the tropics should be famihar with the prevention 
and treatment of heat effects Incoming drafts should be disembarked in the 
early hours of the morning or m the ctenuigs and the removal of heavy baggage 
etc. should be earned out by acchmatiied working parties and not left to the 
newcomer rendered soft and flabby after weeks of confinement on board a 
crowded transport. 

2. Atr Condiijo/un^ In certain hot localities in the Persian Gulf this is 
available for only 25 per cent of the personnel but it is possible to so stagger the 
working hours that all the men can spend some hours off duty m an air-condi- 
noned room This will on the analogy of the furnace worker m temperate 
chmates, do much to prcicnt the cumulative effects of heat and enable the 
body to repair the results of disordered metabolism 

3 Propaganda During the Hot Weathtr The slogan Dnnk more 
water Eat more salt was posted in ail dining halls at the begmnmg of the 
hot weather In addition to tlus, during a heat wave m July 1940 when for 
over 5 days the terapersture was o\er 12® F medical officers made a pomt 
of seeing that extra salt was added to the dietary and that men u-ere warned to 
avoid getting constipated Working hours were adjusted so that men started 
work an hour earlier and stopped work at 11^ a.m. and frequent mspectioiis 
were made of welding shops, tinsmith shops, etc. Pcrsuin coolers were installed 
m these workshops conuining an ample supply of cool tvater to which salt 
was added and the men were encouraged to drink httle and often.*' As a 
result of these measures only two cases of heat exhaustion occurred a great 
unpixrv'cment on our 1930 erpcnence during an identically similar heat wave 
The year 1941 m which active operations occurred m Iraq Syria and Persia, 
was fortunately one of the coolest Bummers on record and it was owing to 
this meteorological blessmg that we were spared a repetition of the ' Mespot 
of the last wnr when at the first battle of Ramadi over 300 cases of heatstroke 
occurred in one afternoon In the hot summer of 1&42 a set ere outbreak 
occurred after I had left Iraq and I am hoping that lome of our ILA.M C 
colleagues here may gi\e ua the benefit of their experiences. 

SUMMAET 

I The dmsion of heat effects mto heat syncope, heat exhaustion and 
heat hyperpyrexia is adtTsable as although borderline cases do occur the rh oj i^ ) 
picture IS as a rule clear-cut and the prognosis and treatment arc radically 
different. 

2. Heat Exhaustion Electrolytic imbalance and dehydration appear to be 

of pnmary importance m the genesis of heat exhausUon The lean, spare type 
with a low systolic pressure is particularly prone to heat exhaustion and the 
age group u lower than in the beat hyperpyrexia cases. The quantitative 



estimtt^on of the urirtu^ chlonde* U ■ and reloibfe teat So the differenthd 

diagnoata of theae caa e i and m aodium chlonde and gjucoae we poaaeat a tafc 
and effective remedy 

If wtrarenom thtnpj ii indicated thi* muat be controUed by diarting the 
intake and output and eatimating the haemoconcentnitKm, otbenidae there tt 
1 nak of pulmonary oedema The progiMWi m htai erhauataon ii excellent 
prtmded die condibon ta recogniacd in time sad adequately treated, otfacrwiie 
caaea may die of circulatory fadurc or go on to heat hyperpyreua 

3 ffrei llyperpyreaa Thia ta aSwaya a gtare iyodronic the mortaiity 
u ututUy at leaft 30 per ccat and may tw considerably more, Akohoi and 
8 ge are acetaaory and adverae Retort aad the condition u more frequcRt m 
the fat and plethonc The eaaential factor it the faihire of the beat rtgulating 
centre with the tupprcaaion of iweatiag although m the more protracted caaet 
It it probable that an auto-intozici&oa ta reaponaibtc for the prolonged py re iia . 
Thcrmaotidote measurea and the nuraing of these caaea in artifiaally cooled 
ward* ore the batia of treaimeoL 

4 Pnphylaxu (a) Ample cool dimking water eoouimng JO grama of 
aodium chlonde to the pint, together with a total cooaumption of at least I ounce 
of aodium chlonde a day ta a paramount occeasrty in ali endemic treu dunng 
the hot weather (A) TT* promion of air coodibooed cr ardficully cooled 
HAfds tn boapiuls la eademie areas is as eaaentu! as the prtmaion of a well 
equipped opendog theatre 
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DdCtnUON 

CotooelA Sacha Air Commodore Morton i paper a of particular interest 
to rao tt I smved m Iraq just about the time he was leaMng It therefore 
forms ■ valuable basii for compsnsoo with the obserratiocs made during the 
b« weathers of 1942 and 10+3 and I hope that mine wfll be complemoitary 
to ha own. As Aasjsttnt Director of Pathology I hsd the opportunity of 
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toxinng Persia and Iraq and visiting hoapitals whert cases were treated under ' 
different condibons. 

It was found that seasoned troops m good physical condition attained a 
high degree of resistance Indians were not immune, hut although the incidence 
among them was lower than in Europeans the case mortality was higher 
Gurthia need the same degree of acclimatization as Europeans. 

Among important predtxpomtg factors not usually stressed were lack of 
sleep and rest, insufficient fo^ pnor to s move, and poor physical condition 
cau^ by fatigue or by some previous Qlnesa e » , malaria, sandfly fever 
dysentery, diarrhoea and sea sickness- Illnesses associated with high fever or 
persistent vomiting were particularly dangerous It was found m workshops 
m the desert that by malang r^eiUi later and so showing an extra hour’s sleep 
the men kept fltter and moreover there was no fall in output although the 
daily penod of work was reduced by I hour 

A group of cases which does not appear to fall into any of the types described 
is tuih-ccute effects of heal In the apyrexial or nearly apyrcxial stage these 
cases were at first not recogmred and were only dragnosed when thev developed 
hyperpyrexia- They did not respond to treatment as well as scute heatstroke 
in a previously healthy individual Dugnosu was difficult in the pre hyper- 
pyrexia! stage as the symptoms were similar to other Jin esses 

The common early symptoms were headache feeling of eihaustion or 
off colour giddiness constipstioa or diarrhoea and anorexia- Not mfrt- 
qnently there was a change m the patient's normal behaviour e g , duHnaa, 
imtabihty restlessness, or even insubordination. This stage may last from 3 
days to 3 weeks but it was usually 2 to 10 days before hyperpyrexia devek^eiL 
In the nuld early cases rest m a cool atmosphere, with plenty of jiJc 
solution to dnnk, is all that is necessary In the more severe cases a C 3 cl 
atmosphere is essential, but these cases also require treatment for the marief 
dchyd^tion and salt deficiency 

If m the eafiy stage treatment is inadequate symptoms, altboa^ 
may have passed off arc liable to recur on exertion or re-cxpo»ure to hexz, " 

\ detenoratjon m the patient s mental condition which may be osssicaL 
not infrequentl) develops with the hyperpyrmoa Coma and ccc-nDcnc 
sometimes appear The problems of treatment arc those of hyperp-^ t, ^ 

B Urge proportion of these cases died in from 1 to 4 days after de 
orcuUtory Uilure and bronchopneumonia. 

patholoov 

After perutmg postmortem reports sod examining seetcc- fr c, r 
cases which occurred during the hot weathers of 1942 and IW 3 ^ 
to record certam constant observations p'^asblc 

The first group consssiei of corn of kypnpyrexta^ ^ 

the mJtiiution of intravenous treatment peer 
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\IoCTOtCOpt£aII^ 

Tbc tempcntuic of the body u hi^ and id some cases apparently mes. 
In one case a rectal temperature of 115* F was recorded 3 hours after death. 

Postmortem ngidkv occurs uimsualh’ rapidly often tvithm 1 hour and 
passes off much sooner than normal, snthin 6 hours. 

On opening the body the penpheral vessels are found to be engorged 
with daih and rtsad blood, siKh ss ts seen in penpheral armlitory failure. 

The cerebral vessds are smulariT engorged and form a red ncluuiL oxer 
the bram. The pia mater shows signs of oedema. 

Petechial haemorrhages to the braio and small subpleural subpencanfal, 
snbendocan£al and subpentoneal haemarrhagta hare been observed m the 
ma^ty of cases. 

The mucoos membranes of the stomach and upper pan of the small 
intestines are so mtensdy congested that acme gastro-emenos or even an imtant 
poison mar be suspected. 

The conditxm of the hean u generally characteristic. Thu u stony hard 
to the feeL It u beBered that thu u due to intense postmortem spasm of 
the mrocardium. 

The lungs are rery haanorr ha gic sind coogeated, and mde a blood 
stamed froth, wfaicfa u also found m the air passages 
UirrptropscttlTv 

Gnerei FtM£ngu Degen ei agre changes of the parenchyma ceUa of the 
heart. Ever bdnevs and suprarenal occur early and have been found m poet 
monems earned out wrtfam 2 hours after death. \fteT 24 hours the ceUulir 
ekment of the tame has completelv tfisippeared. Tlus,tD the mcrpenenced, 
would suggest sente antemonem oecrobc changes m the liver kidney and 
pa ncr e a s. In view of the rapid earlv pottmortem degeneration, it b unpoaslble 
to decide whether antemortem damage has in fact occnjTcd. The degenera 
tioo and “ cooked ** appearance of the organa u very characteristic. 

Generalized engorgement of the ve ssels ts a constant feature. 

The pre a cDcc of coarse granular pigmentation throughout the organa b 
sugg e s tive of m cre ase d destmctioo of the red blood corpuscles. Tbc cause 
of this IS debatable. 

Btoim The vessel walls are swoOeo and have a hyaEne appearance It 
ts probable that this change a partly deg eneja trve, and partly physical as a 
re^t of an aheration in the osmotic pressure of the plasma. (A rdacive 
increased p lasma protem content follows dchvdratjon.) 

Oedema » nauked This ts both pcnvmscnlar and pen n e u ranaL 

The \ ircfaow Robin spaces are often hUed with a pale aadophlhc tstrnng 
fluid. Sometunes R.B Ca app ear to have migrated through tbc walls. Tha 
B s u ggestive of increased permcabOity of the vessel walls to fluid and ccOs. 

Varying numbers of praTI hacmoiThages o ccur In these arcss the sur 
totuiding tBsne t* sderosed. Thrombosed capillancs arc frequently seen. 
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Chromatolysis occurs bm agam it it impossible to determine udiethcr 
this 18 a postmortem or antemortem change. 

Lungs — The alveolar Trails ihotv the pretence of haemorrhagic oedema. 
These changes appear to be suffiaent to reduce the captaty of the aar sacs 
which results m a dmumahed Natal capacity of the lung The findings arc 
very timflar to those observed in early cases of phosgene gas pottoning and 
are very characteristic. 

Tht second grmip xcere treated cases of heat hyptrpyrexsa 

In the mam, findings are tnmlar to the untreated cases but depend to 
some extent on the quantity and rate of fluid giNxn intravenously as cases of 
hcatttroke arc found to be particularly hable to dcselop pulmonary oedema. 

When mfiisions have been given too lavishlj there is an mcrcasc of fluid 
m the scTous cavities, and tome oedema occura in the kidneys Hnct and gut 
The lung naauc is more tcverely damaged than in the untreated case. Marked 
pulmonary oedema is always present, and signs of bronchopnemnoma are 
frequently seen. 

In the brain there is an increased cellular content, probably due to proli 
fetation of the neuroglial and nucroghal cells. 

The thrrd group tcert cases of ^ects of heai xeithcnd hyperpyrexsa 

This group consists of indmduals who have been unable to acclimatize 
themselres. Hype r pyre iu is not a feature. Very often there u some under- 
lying physical defect, or the condition may be a sequel to a prevtoos illness 
due to effedi of heat. 

In these cases findmgs arc modified. Fatty changes m the liver and heart, 
or signs of prrnous renal damage arc superimposed. 

Commentary 

Some of the postmortem changes arc undoubtedly due to physiological 
processes which are a sequel to the water and electrolyte loss. An impainnent 
of the orcuiation follows the haemoconcentration, raised vtscosity of the blood 
and the altered osmotic pressure of the plasma proteins Eventually there is 
penphertl circulatory feilure of which signs are found both during life and 
postmortem 

It would appear that m the stage when haemorrhagic oedema of the hing^ 
has occurred the vital capaaty » dummshed, and some mterfcrcooe with the 
O, and COj exchange must take place resulting in a condition of anoiaemia. 
This new u supported bj the beneficial results obtained after oxygen administra- 
tion m scN*erc cgne* 

It u thought that there may be an important rclationslup between the 
anoxaemia and the morbid histological changes described. 

As Air Commodore IIokton has remarked, our knowledge of the 
biochemistiy of the condition is m a state of flux, and unt 3 this is understood 
It Is unlikely that there will be any great advances in trcatmenL 



LS -CeL Bobert Dmr I hiTt beta encut mterencd la Aif Cammodsm 
AIc«ToV*T»Io»i)lepiptTaad I fufiytgrccwbbm u totfaepreduposiDgcaas**, 
Most of the cu«s hcit hjper p Trep a *e«n Isy me were taffencg from Knne 
UJtercinTCRi duexse Gie toaUiia, Some of them were in botpnal onder oh«:r 
ntwo Of matcDCTt m the detenterr wards aiid otie panent who was bong 
treated with atropme for a duodena! oker dertloped hcatitroke. 1 remember 
seeiog t pauent wnh wtanr strmlai to that deambed hrr Surg LmiL AUcujuN 
The high«^r«*d *«oper»turc m the cases I bare seen was IIS’ F and in spite 
of this the patietrt recortttd. though he had coosidemblt tnemal impautnent 
afterward*. 

AViA rejard to ac^ftnaxtizatioQ do people lose less sodhxm chloride m Aor 
swat after firing ta a b« dirtme ? 1 am not cotmjiced hr the cndence *o 
far prodftced that accfinxatired people lose less sah is them sweat. We are 
fimifiar wnb the worh done br At Gertmuts in das war on acchtnatuamon. 
Ther pot manr of their soldier* mto hot house* for a month before sending 
them to North Afttca, so as to tawtom them to the beat, and few diseases 
due ra heat o c curred at thu group Ahhoogh, lq Ae Army me pronde salt 
ablets and grre as much calc and witter as possible to the troops durtag Ae 
hot weather ! cootider that scehmmzacioa ta a oort osporunt factor 

Prol> P A Boitott Those who hart seen secnechmg of beatxtrDka and 
Ac ejects of beat to tbe Percun Golf wiQ be gUd to hare heard Ait Coomodnre 
Moitox pxit the modeni new of the aubim so eJartr and weiL Pe r t a p* the 
tDtwt remarkable thtag shout tus paper u the ommioo of all refttence to rtnaiea, 
red shuts sfsne pads and top ee s. Ha tots! otmisioti of those supemmons 
IS a Terr cncwragnig thmg beexuK one sometHne* feel* how slow adraoce 
of mnheal knowledge and tts sppbcatioos mrr be. 

A mmor point to re mem ber » Urn after a g taic opcrauoo the risk of heat 
stroke IS locreased br bandaging and dremng Lrres bare been lost because 
those responsible for sorgacal cases bate not been informed of thu ruk 

I would rather look forward than back in rdatson to thu problem of Ac 
tHiformtme cffcco of heat, and I wonder whether we Bnmh are gomg to 
make suffioent use of sor condmomng ’ The Ammons xrt sireadv £if *had 
of us in the constroetKas of banadu for the bousuig and coenfeirt of troops 
m Ac tropjc* Already ro Aroersc* on the eastern seaboard the Use of air 
cusdmomng u conaponpiacf in the hot tUffioAs ta hotel* and oAces Condi 
tKKU are tmog tbert, but nothing approaching to what ther are nhere our 
foec are serui^ now and mar hre after the war ^errseneu* attetraoa abould 
be grren to Ae bberal prorisroo of air conAborung in barracks (not onlr tn 
t few wards) in those areas, but I am fasher afraid it wiD not be donCr 

Cokoel 5^ P James «od Aar Pnjfessor Bittov's nsnarts kd hnn to sisk 
aqueatien- had hstened last wed: to a broadcast on Ae modern war trammg 
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of Bntiih troops m Indm, He had heard wtth surpnse that the medical authon- 
tic* m India have drastically changed thar ideas as to what can and cannot 
be done without injury to hallh under the fierce Indian sun The broadcast 
said that the old-fashioned picture of troops protected by sun-helmets and 
tpinc-pads should be forgotten and that the topee was dead 

question he wished to ask was whether, m fact the medicad authonties 
in India tme modified their view* to dtasucaKv and if so whether the new 
views are also held in Iraq and other tropical countries ? 

\Vhat arc the reasona for the new practice ? The broadcaster seemed to 
think that ‘ pnde and “ fashion had something to do wtth the change 
He said that the men hre raostlv stripped and that they arc very proud of 
getting bcaimfully sun-browned- He sanh the really fashionable wear 
IS the hat, Guritha felt * which is worn at all possible time* and in gll possible 
wa^'s,’ A favounic way of weanng it was with the c ro w n pressed down in 
the middle rather like the Homburg hat or like the tinv felt hat m which Mr 
WrvsTON CHUHCHTi-t used to be pictured by the cartoonists of 30 years ago 
Colonel Jaiies ventured to say that if fashion was a chief reason for the change 
in headgear and other kit, the British troops under training in India did not 
seem to him to be quite up to date To be really in the fashion they should 
study 1 recent photograph of htr Wihston CHtmcniLL that was published 
on page 62 of the Mimsfry of Infomutions bookl« Tht Eu;hth Amy * 
The photograph was taken during the pRacE MiKisms Msit to Alamein m 
August He IS wearing a Cawnporc topee with a wide bnm dark sun glare 
spectacles, s battlc-dres* tunic *nd glove*. He is canying in one hand a fly- 
whisR, in the other a white umbrella- The photograph doc*n t show whether 
hi» tunic is Uned with ted or whether it has a spine pad, but the whole outfit 
m every other respect is precisely what was strongly advned by the medical 
authonties in Mesopotamia m the last war 

la it true that all these excellent precautions against the sun arc only the 
bogies of old fogies which have now been abandoned ? 

And about accUmacmtion is it the present view that by continually 
exposing a man a bare head and his naked body to the fi er ce Indian sun he 
betimes immune to heatstroke ? In this connection he would like to mention 
an example of heatstroke which occurred in Mesopotamia dunng the last war 
Many will remember the practice adopted m that war of sending avilian 
speculiits from England to various fronts to adnsc on medical and suigical 
arrangetnents and to tend home reporu of what they saw With one of the 
6C\eftl ” Commissions which vwted Mesopotamia m 1916 there came a 
famous brain surgeon He was by no means a young man, but he had all the 


* Eapcnmeyi on compsr,^ effienwy of rsnom typ« of tmvbtlmrts «nd 
h«» %ere described by m 1926 tnp Mt4 [Hyt] » 2) cid br GLon^fe 

1642 ij trap MtJ {Hyg 1 3). The nns^c felt h*B «och cs the Cortha lot, were 



lien nouoeu »luch prmBed urtoog M«nc rerv %ouiig folk* m EngiJnd 

»t thu tunc. He bckmgt-d to " the iu>-hat brigade ” and wm a ttnc: tee 
totaficr There were oo jnotor car* m Mopot when be came to, not bemg 
a barteccuo, he had to do hu mipectioni on foot Eeerv dav he walked milet 
and mile* rmemg ho*prt*U m the detert without proper headgear or other 
tde^^oattc protection agartm the fierce atm Ecere eremng he returned to the 
mcM to eshauated u to be quite onablc to eat aoc dinner or to digeat it if be 
had maraged to tite tt. We tiaed to beg ban to hare a whiaky and todt or 
other pick me-up at toon ta he amced, but he waa adamant in tucking to bit 
teetotal rule. Aa ecerrone knewt, be died from beatatroke not manr weeka 
after h» armnl m the coDniry 

Harmgin oundnhat was tsd m the broadeaat about what can be done under 
the tjercc Indran aun “ without tnjnfT to health, rt would be mtereaung to 
learn wbetber during the trttning deaenbed there were many admucona to 
hospital and manf iDTabdjnga attnbotable to “nervoua breakdown," beat 
exbimation, and ** effeeu of climate." 

Dr J Waterknr 3 was tn Iraq last aummtr and made aome meaaure 
menta. One of tbe« w*» of the area of the "body abaded by the topee The 
area ihaded n a* about 16 per cent, in the vertical poemn at unddi) Further 
more the proTecnon rgmmst radiasoo la not complete. The abided area u 
*tt& recemng rsdtaxioo Croa the surface of the ground, of coasderable intgo ai f > 
When the radiant temperarure of the sun as measured by the bUde boib tn 
lacuo wsc* 175 F., the surface ta e petat ur e of the desert was oearir IGD* F 
Thertfon the adraoiage pren hi neanog the topee u not great Mr cob 
league Dr Ltnox, did some Mpenmoni* abowmg the oxiling pemcr of a 
topee OD a kata thennoeneter placed beneath tt end he found that be got a 
sbght benefit of the order of 10 or 15 per ccni- with the top«. 

Prtiimor Bturton Doe* that mean that the pnxectian of the topee wia 
10 or 15 per cent, against a bar or wuh no hat * 

Dr Wateriow No Im at iB 

Dr W S 8 Laden I alao »a# in Iraq wnb Dr WaTESiow and mould 
hke to make a few tetmrka about sodium cfaionde and aweatmg I collected 
sweat from tmenri four normal soldiers duniu; the summer about fire time* 
from each man The avenge sodium chlonde was O-I^ per cent, which t* 
\CTy much the same hgure as one finds in all the Bteracare on treating I 
hare not acrusUx tsken it bot 1 thmk 0 23 per cent, would strike t very 
good mean for *11 the recorded figures, and that was the figure 1 got for 
my oortoal* It u thought that, once acchmauzed people lose less soefitnn 
tblonde in their sweat ’TTie men 1 collected the *w«i from were iD acdimat 
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ued but thc> were producing sweat of the same concentration as the unac- 
climatized I think that show* to a certain c.’rtent that the storj that people 
lose less sodium chlonde in their sweat when accUmatired is rather misleading 
I hai*e done a certain amount of work in hot rooms and I do not bchei'e when 
the evidence is sifted you will find that accbmatixation leads to loss of less 
sodium chlonde m the sweat. 

Wing Commander Lee Potter 1 should like to reassure Colonel Jastis 
that the old bogy is not entirely dead Dunng this war I haie seen army 
officers wearing red Uned shirts I don t know whether they bought them 
as a protection against heat but presumably the tailor sold them for that purpose 

Major-General A G BIggam I would like Dr Ladell to tell us what 
he understands by acdirrutuation ? Wbat change takes place dunng the 
process we call acdimatnadon ? 

Dr liadell said he was not able to answer this question. 

Dr B McArdle then put forw'ard the new that certain changes take place 
dunng acclimatizatioo one of which is the earber onset of sweating The 
rectal temperature of an umcdimatiacd subject may nse a degre e or more 
before he starts to sweat whereas the same man when acdimatiaed will probably 
Stan sweating before his temperature had nacn more than about 0 2* F The 
accliraatired man also sweats more, Araencan workers have recently shown 
that the energy expenditure — and the bulk of this has to be dissipated as heat — 
of the unacebnutued man doing a given amount of work m the heat is con- 
siderably greater than that of the ac^matized person. The effect of acclima- 
tization on the cardiovascular sy*tera u striking and occurs mainly m the first 
2 or 3 days. The body is able to provide a better blood supply to the skm 
resulting in a higher ikin temperature, and therefore in gr eater evaporation 
and coolmg than would otherwise be the case. 

I have never been m the tropics but it stnkes me that the umbrella is a 
very sensible thing The radmnt heat of the sun is a potent source of heat, and 
shading is an obvious remedy 

Dr Wateriow There are the cluucal aspects of the paper One or two 
things Air Commodore Mortov has not mentioned and if we could get further 
information about those pomts it wxmld be interestmg We saw a number 
of cases that corresponded almost exactly to his description of heat ethaustion. 
^ir Commodore hloRTOV says that the blood pressure in these was 

invariably low but I could not agree with that from what I saw and some 
of our cases were extremely tevere. About three tunes cut of thirty we got 
pressures of 80 or so but the most striking abnonnahtv was the reduced pulse 



prcttore 20 uwtod of 40 to 50 Thc*c lo« pulae pirstiircs -ftCTe nrtrr seen 
in conns] tuirftcu. I formed the opaaon that thu l ou e n ng of the pul*e pre*> 
sure u of great dagnottic Talac Otherwue it would be eaar to ntr “ Thu 
patient has a trstofic pressure of 110 and ts therefore ah nght. I noticed 
that •otne of the figures of Air Conunodofe Mottros s chan were of the same 
lund. Another perat a the kind of case charactersied br an abnormal akm 
— a drv skin and redactaon of sw e ati ng but not brperprrctia The nse of 
tetnperacuTt rapidly disappem on admvisicio to hospusL but the skin temaina 
abnomud for a long tnse — 2 or 3 weeks In most ^ these cates there u Enle 
else wrong except complaints of weakness, dctxniess and so on The oolv 
other striking tboormaliCT u the secretioo of a Urge amount of urme up to 
about 9 litres which is greadv aboomul We should be verv much interested 
to know if Air Commodore Mokto’c found cases of this kind. 

The President (Sir Harold Scott) I bare very little to add before I ask 
Air Coounodore Moittccc to repK One thing has slwsts pucxlcd me. In the 
West Indies, we hahimilh wore topees donng the day hot would go out without 
hats to pUr tenms in the heat of the sun, or at any time of the day and in the 
course ^ a good manr Tears there 1 oerer saw a case of sunstroke or faeatatrokc. 
Soagiare wu < 7 mie oommon What la the erplanatioo ? As regards the 
naCtsozL of the white man and the negro to phvsical exertion, rt u a wtS known 
fact that the bbck-^Vxrmed man when he starts working sweats ten easih 
and earh and va tmall beads, cod craporihoo begins eariirr than with the 
white man doing the same work The latter does not sweat so easily and when 
he does rt pours off in streams I wonder if that has anrthiDg to do with 
acdjnmiTsiKm > I was ver\ glad indeed to bear Air Commodore Moitton s 
paper but what interested me equalh ta a pathologist, were Colonel StCKi 
remarks on pathology and the details he grre I do not think are fnentiooed 
m the textbooks I hope he tnU pubhtb these findings- I think m the paper 
calculation in pe r centages on onb cUxen case* is apt to be nuslesdnjg the 
difference between s 100 per cent and SO per cent, is rer\ little. It rctmnds 
me of a paper on anthran which 1 was reading reoenUy where the writer said 
jt was a 100 per cent fatal m caipenters but a 100 per cent r e co ver l et in clergy 
roctu I found m the author s list of esses that one carpenter got anthrax and 
died and one dergvman got n and surm-ed 

Air Commodore Uortoo (m reply) I was glad to hear Colonel dtcrus 
docuM the postmortems I hsd three of these cases, and came to the erm- 
dmioo that toany of the findmgt we g« were due to postmonem change*. 
The mor t uary was 130 F to 140 F extranrdjrunlT hot, and I reahred very 
qtrrcily that poatmortem diartges rapidly occurred I sent a brain to a fnend 
mme, a morhid hisiologut, and he wrote bad, that be found icrt few changes 
in the brain that could not be put down to etriv poatmortem changes but 
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I found widespread amall petechial haemorrhages and the left ventricle was 
■tony hard m ^ these cases On the whole the changes were similar to those 
of Colonel Sachs but obnously on three cates one was unable to dfuw any 
hard and fest conclusions I agree with olir President as th the fallacy of 
percentages in such a small senes of cases. As regards housing I agree with 
Professor Button and I think it most important One can nowadays for ^^100 
buy an tir-conditioned cabinet, and most of the people m the Anglolraman 
Oil Company have got these. There is no reason at all why every hospital in 
the Middle East — Persia Iraq and the hot parts of India — should not have an 
atr-conditioned theatre. I have aeen mo cases die of hyperpyrexia after opera- 
tion one had been given atropine as a premedication, a dangerous thing m 
the hot wither, the other had not As far back as 1930 I stressed the fact that 
ttir-conditioning in theatres was very necessary Surgeons bavmg to operate 
in hot weather are deterred very much by the nak of heat hyperpyrexia, I 
think m housing we ihould be as up to date as the Americans, and I have been 
moat impressed with the way Amencans have built their barracks out in the 
East insisting on air conditjoning and refngeratora. The next thing is the 
question of topees and I was i.Tfy much interested m Colonel James 8 remarks 
I believe the kJhata felt hat is p^cctly all ngbt m countnei like West Afnca 
and Burma, because there you arc not dealing with extremely high temperatures 
but I would not like to spend a day ih the tun id Iraq without a topee. During 
our scrapping out there we had some young army officers, and I was sent out 
with some of them to try and provide a water supply at a village we had cap- 
tured. These boys had just come from the Western Desert and looked upon 
thcmselies as extremely tough They wore ordinary pDl box hats 1 asked 
them, \Vhat about topees ? They repbed, Wc did not use them m the 
Western Desert I iaid. This i$ not the Western Desert , this is Iraq 
the shade temperature today is UT* F and I think you ought to borrow 
topees But they would not, I took them down m a launch. It was an open 
launch and on the iviy back I taw two of the boys looking rather funny one 
said, ‘ I am not very well and shortly afterwards collapsed and wc spent 
the rest of our time pouring Euphrates water o\er him. If one has got an 
extremely good head of hair one can nsk going about without a hat, but the 
cranium has a big blood supply and if the direct rays of the sun beat on the 
cramum it tends to overheat the blood generally and that is the reasop for the 
topee. That is the advantage of the topee but spme-pada I do not think 
necessary We have not used them for years but topees I would recommend 
for Iraq Umbrellas I quite agree are far and away the most ideal thing but 
rarely practicable Our sisters never wore topees but mranably earned 
umbrellas A word as to foot wear I am commeed that boots, espcciaUy 
heavy boots, tend to push up the temperature of the body very considerably 
On the 24th July 1920 dunog the Arab rebellion, eighty men of the Man- 
chester Regiment were taken pnsoncra by the Arabs, the> were stopped and 
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raiTcfactl btrefooled for nuny mflcs during tb« hc»t of the tUy tod jrt not a 
ainglc caae of heat cff«xt« occurred amooget tKcm to cT cr y on e a trtmetnenl 
I think the feet that they were almoat naked and bare foot^ was a big ^ctor 
m prcTcntiog heat hyperpyrexja In the end their treatraeot vn» good and only 
one died in captivi^ I have not aeen the dry condition of the akin Dr 
WATmxjw has deacribed, nor did I notice the reduced pulae pressure he records 
aa eadtnaQooa of diaatoLc pressure in coUapaed cases are open to fallacy we 
mi^ hare toiased it le tome cases. The qncatioQ of acclimatization u of 
course of parsxoount importsoce in the prcrentioo of heat cfTecta^as Colonel 
Dr£w has stressed. Pmidy out of cunosity 1 took ray teanperature after three 
hard set# of tennis in July with an afternoon shade temperature of 110* F 
It vrts bard exeroae with the sweat pouring roe in streams, there was no 
nsc of temperature st all ertber at the tune or half an boor later I was extremely 
surprised at thi« result smd pur it down poiely to acdimatmtion 
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INTRODUCnON 

Little i» known of the stigt* of development of the human fiUnal worro 
Wuekfrena banenfu from the tunc of entry of the infective larvae through the 
skin to the fully grown forma which arc met with m the deeper lyrophatica in 
the raeaentery the lymphatic glanda or in the teatia During the courae of an 
enquiry into human filanaaii it was thought that a atudy of the hfc cycle of the 
Itzard filana might gi'C a due to the atagea of dciclopment, since both the 
parasites and their ctnbryoa arc sumlar while the insect vector the mcaquito 
CuUx foiigans vs identical It haa also been found that the developmental 
atagea of the parasite in the mosquito the pencxl of maturation of the larvae 
the cffecta of eniirorunent such aa temperature and humidity and the effects 
of htyierfilanauon on the insect lector are all closely similar both for human 

• Thti »n«Jy ww supported by » grant from the Indun Research Ftmd A»soc»tion 
and part of • Fdsruuu Enquiry undertaken at the Andhra ifedteal CoDese Vetaiit- 
jatam Our grateful thanka sre due to Dr C G PANorr Director and Dr K. P MrsON 
Assistant Director Kmc Inatitute Guindt for aupplying us with naturally mfected taardi 
to »tan the imestieatmn 
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»nd Imrd The Irani C*IoUt wucviar u the ganien luard of India 

that u aomctimea called a blood tucker becaoae of its vanegated colour pattern. 
It ta ckaely «mtbr to the Caloitt martn* and u olio called a chameleoo ftiTtn 
its changmg ant which it mat marked in the male, eapeoally dunn j the breeding 
aeatoo- Ftlaml infection of the Itxard waa firit noted by CArrELUutt and 
WtLLiT (1905) and the pamitea tubaeqtteoUy deacribed by vtxv LrNrrow (1906) 
under the name FUano ” fim angjcatcd by their diacorcrm. Later 
pAJorr Pakdit and Itei (1929) deacribed a tiaulir parante vrhich was called 
C«ripKatAa» [moJumju Horrever Batxw (1939) is inclined to regard both 
these as identical and has luggeatcd the name ** Comipta/boH flavenrMt " 
Pakdit rAKnrr and Irnt (1929a) hate also deacnbed the derclopmental atagea 
of the paraaite in the culn mosqinto and ahowtd that mfecttoo of hzards » 
pouible cTpenmenially by the bites of infected moaquitoe*. Natural infection 
of Uitrda a found to rarv very connderably m different localitiea, Thji it high 
IQ Madraa wiale it has not to far been found in ^ oagapatam in any of the 
terecty tpeement eummed. 

AIatdqai. AMD Mnuona. 

Natonlly infected luards were obtained in batebea from the King lotttCute, 
Guiady for ctarung the erperifflencal notk Laboratory bred evict moaquitoea 
were then infeaed with (he heard filana by feeding and after the fuQ octane 
of de>elopaest in the moaquito, the ffbnal larvae were collected when they had 
come up to the proboacts Tliese infective Urvat were kept ahvi in normal 
aaline and subsecfuetitly injected in oumbera aubcutaneoual) into healthy Imrdi 
obtained at Voagapata/n after (bar blood had been repeatedly examined for 
anr natural infectioa, Tb^ ertificuHr tnfected loarda were lulled at apeofied 
intervals and the different devdopmeotal stages of the parasite obtained by 
diasectioD From other infected Joard*. tmuea were obtained and 6vtd mixne 
diately in Bourn a fluid and HeOy s fluid for histologica] study For each stage 
of the parasite the time after injection, the arte of recovery and the morphology 
of the parmtef were all recorded and photographs of the developing forms 
obtained The parasites were examined freafa and aubacqaently 6ved and 
mounted in UctophcttoL For histological study the tmuea of mfeeted imrds 
were stained by Ehrhcfa a haenutovyho and etwn, by Masson s trichrome stain 
Maximow t axur 11 eostn and Leishman a stno 


Ri8m.Tii 

Tkt St^a of Btvth^mfui 

1 Inferirre lartet — TTwe have been described by Pandit Pandit and 
Ith (1929; They measure 1 000 to 1,250^ in length by 19 to 20^ m width 
The cuticle n smooth, the oesophagus ia coetmuoui with the intectiaal canal 
which (ocma a well developed tube. 
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2. Second day of development —The cuticle is smooth, the Uil and head 
end* arc almost of the saurac shape, but the tail u more pointed and narrow 
The head mcaturct 16 6/* and the tail 12 5/t m width The intestinal canal 
runs through the whole length the mouth is simple without anj papillae and 
the diffcrcnoatioa of the oesophagus just commenemg Anterior to the middle 
of the oesophagus is a constnction caused bj the faint tnms\erte stnanon of 
the rudiment of the nenc nng The anus »s aubterminal without an> papHUc 
The protoplasm is highly granular, c»peciall> in the middle of the bodj 

3 Fourth day of development — This is a small cylmdneal worm with the 
head S4n wide and a narrow tail end 21/t wide The mouth is simple and the 
oesophagus long with a narrow anterior part and a wider postenor part separated 
by the faint transicrsc stnation of the nerre nng at its middle There are two 
pynform thickenings on either side of the commencement of the oesophagus 
extending for about a quarter of the length of the aotenor oesophagus. The 
intestine is tubular and uniform m diameter At the anal opemng a cloacal 
bulge can be made out with a cloacal papilla opening at the base of the tail 
which tapers from tins point, Reproductii e organs arc not det eloped and the 
sexes not differentiated 

4 Fifth day of developwient — The worm is similar except that the posterior 
end of the oesophagus is constneted and beginmng to be demarcate into a 
aegment The postenor third of the intestine is narrow and cur\cd to one tide 
to accommodate a thick granular mass probably the future rqjroductive tyitem. 

5 Ttcelfth day of development — ^The general shape of the worm is ttmilar 
The oesophagus IS thicker muscular and longer the paraoeaophagead thickenings 
well defined and the nerve nng dutinct There are two well defined uterine 
tube* in the female growing from a solid column of cell* m the body wall, the 
vaginal bud The larger caudal tube winds round the intestine to a narrow 
terminal portion. The cramal tube is much narrower and tapenng Both are 
greenish yellow m colour The intestine show* a well defined cloacal constnction 
and o terminal bulbous part consisting of a large median and a small lateral 
lobe There art two wcU defined pspiUac on either side of the doacal openmg 

6 Sixteenth day of development — The sexea arc now defined, T\\c female 
worm IS cylmdneal thicker and longer than the male. The body gradually 
narrow* after the anal opening mto a thimble like blunt round tip The mouth 
u simple and a little below the general level The oesophagi has a thick 
muscular posterior bulb with the nen-c nng at the junction between the anterior 
fifth *nd the postenor four fifths. The vaginal orifice appear* m the middle of 
the body as a thick muscular spbrncter The muscular i-agina extends caudally 
with t dorsal convexity for ISO#* and cunes back to s point from which the 
two utenne tubes proceed and twine round the intestine ss the caudal and 
cranial branches. The male show* a spicule like structure at the doacal opemng 
while the tail show* a tendency to be vcnirallv coiled. The coded tesuculsu 
tubules are narrow and transparent 
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7 Twtnty~fint day of dntlopmtni — ^Tbc ftmald u by now mach longer 
then the male. The doacil papillae arc wdl developed, but poft anal papillae 
are indiatinct The mteitinal caital u brown m colour and ahowa at the com- 
maicement an tathmua tube which u not well defined m the male. Cotli of 
utenne tubea eatend from the poatenor oeaophagua to the tafl. The vaginal 
opening ta i^ell defined at about the middle of the iionn The mole tbowa a 
ventral e»Til of the tail of about one and a Kalf tuns The oeaophigus has a 
abort atumpy antenor part and a wide cyimdncal poatmor portion of about 
fivo-nxths odf the length, with the nerve ang at the junctioru The narrow 
testicular tubules encraacb mto the body cavity round the poatenor oesophagua. 
The alunentary canal u brown in colour and gradually tapers down to the anus 
where it opena akmg With the raa between the cloac^ papillae. The testis is 
long and tubular and much coiled. Prom its poatenor end there ii a short thick 
connectiQg tube which jams the vn which widens as it passes alongnde the 
intestine to open at the doscal aperture. The two spicules appear as one mass 
which ta short, blunt and brownish in colour One ^cule a quite distinct while 
a trace of the other la embedded In the first, both lying inside the clotcal aperture. 
The cloacal papQlae appear as one plateau on the vcntriLl aspect of the tul with 
cubcular d e pr saai ota on other aide The plateau a divided mto a broader 
provunil and a amaller and narrower distal part with the cloacal opening a little 
bdnnd the ce n tre. 

8 ThtrUttk day of dfttlopmem — The frmalt shows a faint trausveiae 
atnatioQ of the cutide us tail is oot tapenng but rounded It baa prominent 
an«l papilbe from which there ertenda a tranrrerst dorsal coQcular tluckemng, 


OlAOHASI 

Cwnen kicxli dm met ot tbe dnvfopncntsJ fortM of the lisard fQana, 

Pio 1 Infective lame 

FlO 2 4th day form note tbe com a] granular mata. 

Flo 3 3th drf form oesophageal pinctwip tvl granular n^s cviTt n ta i ke rl 
Pio 4 12th farm oesophagi doiMrcatm arid nerve nng dt&nte 
Fio 4a Tail end 

FlO 4b ^liddle of body ala^iog tarty acr ilifte, mt, n^ m ng twI 
uiDiue tubea 

Fio 5 Idtfa day focm b aa d end with bct tb ring oesophageal bulb 
Fio 5a Iflth day fonq tail end 
Fio 6 10th day form bead aid abowmg tuba 

Fio 6a T'ail dd fbowing aptculeJike ittnctiire. 

FlO 7 2Iat day form mala, bead end showing oasophsgeal bulb 
Pig. 7a Tail end showing snhcq ual aja rules apertura, wavy vm and 

Fio 8 and Fio 9 Female and male 90th 
FlO 10 and Pio. n Female and cMle 4Ath day 
Fio lla and Fio lib. Head end and tad end of 45 th day tails 
Fro 10a Tail of fccnaia 4Sth day tbcnmig aiial 

r«i I— T X c« M r* a t M II X II ri«, ii.. na. iik x u 
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PlATS I 

OtVia-OPiaNTAJ. FOB^ OF THt nLAJOA tS THt lOtAJUJ (photOCrtphi) 

Fjo 1 'I^e developing ■worm 24 hour* *fier X 27 

FiO. 2 The 4th day form, x 27 
Fjo 3 The I3th d*y foaro x 7 

Fia 4 The 16th d*y fo«n X 7 

FiQ 5 The male 21rt <Ur of devtlopmertt x 7 
Fio 6 The head of the f«7ule ahewnn* the oeaophageal bulb and the encroadung uterine 
tube* 45lh day of dcveloptoent. x ea 62 
Flo 7 T^e head of die male 45th day of dei'clopmem X 62 
Fto 8 The tad of the female showing the five pair* of po«t>«Ral papHlae 

* Uue"""iJL 62 ,» 

FlO 9 The tncoOed tad 45tb day of dei-elopment. 
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Plate IU 

^o 1 FotuIc «orm prnumaMy abvT ui « lymphatic yta^\ n«r » ^•em m the Jmtb 
The utma u filled tMth ost and developing nuemfiUnae There « Irttlc 

Tcmctton X S) ™ 

hic . Female tvomv in a l>'mph*ttc\‘e«el in muscle accumuUUoa of m-«^ 

Phajtc* St the penpher^ ^ 1 BO *"^^^^11011 of mscro- 
Ftu ^ }''rnp|«rtR'MTut(*wsminihrm\ucletofthelimbnearsnaduh^nnn van 
hiu 4 1 vmphtmRiia vhimoxg nucropluiccs .lonc».,de the usU of the sSm ^■^L 

Fio ' t 'val inRimmst n chanires around muscle bundles x 600 

llQ B I ainiiphihc cx^iculum >slth daininrnumj: rmcrofikm and leucoerte, ,« tK. 

•heath of muKle \ 600 leucocytes m the 

W' l— 4 ■ >n,t4 roMLl 



V Pl*t* JV 

Fta. 1 * ttkc utB of tkctwc of tbe woosa m dv tiuanUecic lyapb uc. x 9 

Pro. 2, £adXnag* d tbc ctuitpaulcdnf raartfayi round • dead ^orm hiBaiomatorf 
\ calk m ninotmdnif coa£u)uni x ]40 

\ Fio 3 L4t«r (tac* of cocapaulctun X 140 
Fio. 4 \ Eprtfartiod edk fctfiitiat tha capaufa around tfa* aorm. X 
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10 The adu!t tcorm — Thcte h4\e been full) desenbed b) Paxdit PvN'Brr 
and Iter (1929) The fmatt it detenbed a* 95 mm long and 0 73 mm. wide 
at Its middle. The male aicragc* 23 mm. m length and 0 3 mm in width at 
Its middle. Histological ctudiea of sccdons of the mature worms have shown 
the formation of the embryos inside the utenne tube*. At fim these appear 
as faintly eosinophilic m'oid cellular masses without any definite egg shell and 
appearing like segmenting blastorncrea Famt basophilic granule* appear m 
these spherules they become larger, the cluster of cells become* irreguJari} 
ovoid m shape, then sausage^haped and coded and enclosed in a membrane 
These finally become elongated to form early embryo* Ihinng this stage the 
basophilic gnmulea become more prominent, increased in sue and gniduaJh 
arranged m the pattern met with m the microfilariae Sections of the mature 
females show all the stage* of development of the embryo* inside the coded 
utenne tubes which surround the centra! intestinal canal In the PtaJe, the 
tctticular tubule* are on one side. They show long ovoid parallel columns of 
basophflic cells which became studded with very fine basophilic granule* 
arranged m cluster* Uht rosette* Later these granules become coarser and 
UnceoUtc and potaiblv represent the homologucs of the spermatid* 

The DE\TLOPitENTAL Ctcle axp its Site, 

The infective larvae injected into the limbs fubcurancously migrate to the 
lymphattc vessels m between the musde fibre* where thet increase m ^oae 
Later they migrate into the peine cellular tissue* and from there to the mesen- 
tery The mesentery of the laard is s thm walled lymphatic ac without adipoee 
tissue and lined by two layers of endotbchuin one from the pentonea] reflexion 
and the other forming the Umng of the canty Here they lie in between the 
Jajcfs of pentemeum inside the dilated lymphatic sac (Plate H Fig 1) \\ith 
regard to the forms of dcielopmcnt the larvae from the mosquito show the 
demarcation of the oesophagus by about the 4th day while about the I2th da\ 
the genital tubercle and the utenne tube* appear id the female. The dei-elop- 
ment of the male genital organs appear* Utc as compared with the female where 
diffcrcntiauon has been noticed on the 12th day In 21 days the sexc* arc well 
differentiated and the spicules developed m the male The alimentary canal 
becomescovercdoverbychcutenneortesucuUrtubule*. GradualK thcfcaturcs 
of adult worms appear the colour becomes browner with age the utenne and 
tcsUcuUr tube* increase in sute and fill up the body cavitt In the mature female 
raicrofUsnae ma> be seen at the ngmaj end. Microfilanac hare not been met 
with in the heart or penpheral blood till the 41st day but have been found m 
the blood almost im*ansbly m 72 days, so that the avxragc penod of mamrabon 
would appear to be about 53 dap U ha* further been noted that the larvae 
remain near the site of injection for the fine 2 days From tht4th to the 16ih 
day thi*y arc found in the lymphiuca of the muscles of the limbs Migration 
if It takes place to the mesentery t* between the I6th and 2l8t day In the 
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mcuntery or In the Umba dcvdopment takes pbcc actutOy inside dBited 
lymphatics. Infection of the mediastinal tiaues may sometuncs be met with 
by the migration of the worms, but small developmental forms are not found in 
the lung in any of this series. Forms recov er ed by dissection have shown that 
the activity of the worms b marked till about the 4th day they then gradually 
become sluggish and still later by about the 16th day actiTity u sommhat 
resumed. The site of maturation of the worms ta mostly in the lymphatics of 
the mesentery or the r etr operitoneal tuaues, fairly frequently in the lymphatKS 
of the limbs and occarioniliy in the peribronchial and mediastinal Ijmphatics. 
Rarely infection of the pericardium la followed by the entry of the worm mto 
the auricular muscle. 


TTTC EFFECra OM Tire LHAW) 

The lixarda thow no dbcemible cffecta In the early stages of infection. If 
the Infective dose is small even in the Utcr stages vrith adult worms in the 
mesentery and microfilariae in the blood there are comparatnely few noticeable 
changes in the Ibtard llyperftlanated lizards are dull, mset^ ind do not 
rthibit thp charictcrutlc <^oar changes of the skin They mike no sttempt 
to escape when the cages are opened, but remain stationary There ts also a 
diuncUnation for food and no acihe tttempta art made to catch the prer This 
torpor gradually Increases till the animal dies, Vaible oedema u not common. 
Only one case in this senes showed tncresaing oedema of the fore>llmb which 
wat the one infected This started ts swdhng of the sntebrachhim vshich 
InNolrod the cubiul focu and greduaHy mended to the brichnun m about 4 
days. The affected limb «as atweys kept stationary The nelhng was trans- 
lucent and had e\tended to the distal port of the limb Hie oedema was In 
lobular maascs with intetiimtcnt ring like constrictions. Dunng tins period 
the blood shcnsedmicrofilanaeoTdy in scanty numbers. Bactenological examino 
tion of the fluid vrts incondusiic. 

Tire PATIIOLOOICAt Loions, 

lllstolopcilly It could be demonstrated that the habrtat of the parent worms 
ts the lymphatic system. In the mesentery they he inside lymphatic >c«sdt. 
In the limbs, the young forms migrate to the lymphadca of mosclea and derelop 
(Plate 11 Fig 4). Occastooslly they he in Ijraph spaces. Around the mature 
worms well defined changes appear u the lymphatic vessel. These undergo 
marked dilatation and hypertrophy whh tht development of plain musdt fibres 
in their «ilb as in hamsn Glantsis. Lymphatic obstmctioQ shows itself in the 
fonnstion of cavernous lymphangtomatoid areas in coonnnation with the 
nffected vessei (Pbte III Fig 3). Polyposd projections from the wall ertend 
Into the huDcn At first these consist of vatcnlar buds ts in granubuon tiaeue, 
but hter they take on the characters cf the vtod wall from fibrous tissue forma 
tlotv. ^Vhfle oedema u not visible to the naked eye, histologically the moscie 
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bundles are separated b> oedemntous fluid tthicb » t 
of muscle a* well as m the loose connectwc tistot 
infUmmatory change* consist m the accumuUuoe a c 
similar to the Icucccjne* cell* of a 1) mpbold t)pe p 
macrophage scncju The latter accumulate Jnsi^iJtJrrr 
phago^c aamt) to dead and degenerate micrrfkt'r 
cytoplasm of these cells a filled wth \'acuo!e» eC 
arc round and vesicular with well defined nuclcat toesrfttr 
Cells resembbng plasma cells arc also met nith. TV«f 
reaction round the live ivorms which He free inj:dc ik 
appear at the periphery of the \c«cl Around lunsb, ■ 
disintegrating a sene* of change* is cildcnt eomt'nicflr 
cf eosinophibc coagulating fluid which become? mtdt: 
leucocyte sene* macrophages, plasma celU and buir^ 
Icucoci'tc* arc not oddent as in human fihniRK Ta.- 
sre bound together by coarse masses of fibnn 'nbdi p 
and granular Different grades of the reaction j 
worm* are examined. Where the body of the hqq 
the inflammatory coagula appear to undergo s proc 
proliferation of cells of an epttheUold type mi\ ocot 
(Plate IV Fig 4) Multinucleatc gunt cell fornaa.r 
With, but clusters of lymphoid nuclei at the per 
suggest symplaslie fusion These Inflammaiots ^ 
around the parent worms but around dmmrgncc 
on the wall* of the affected lymphatic veasel Ttc - 
lymphangiectasis would thus appear to be the resel 
coaguhu These reactions arc on the whole much trx- 
dismtegraiing parasites than around healthy 
change* arc found m between the muscle fibr^b- 
vascular septa sepamtmg the muscle* Here reaef 
filanae which penetrate into the *epu and ai* 
tissue fibnis (Plate III Pig 6) and m the wi 
xxucrofilanae appear in the tissue spaces m 
lost thetr sheath* and as partly digested fbi 
shown by the appearance of clusters of oik 
mononuclear phagocyuc cells as well sa la x 
histiocyte*. Partly dige*ted microfilsruss 
The phagocytic vacuolated cell* are ocemim 
capdlane*, Init arc more frequent m tlw wa 
roiCTofibnac do not seem to penetrate m 
in the sheaths Occasionally treu of 
lymph \ascular reactions are found SMwad 
the mesentery and at the hSa of the 
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e\tcrud\c oederru of one brab there were diSasc infltmmatory efunge* under 
the tkia tod tccumuktiOQ of oederratous fluid under tbe inb^taoeoua tisiue* 
at weD at lo muide. The fleid had coagulated to form pjnform cytt-like areaa. 
The condition eugjoted a •econdbry infection In the limrt of infected hnrdi 
the ctpilUry appear distended mth group* of tmcrcrfilame and the 

capdbry atKi beaded. There u tl*o a gradual m orajc in the suppomog twuc 
of the tlreoUr valla aa m chroruc venoua coogemoo Microhlarul conceotra 
noo v*f not met mih to any erteoi in the hter and the rpiffn nludi abowed 
onlv phagocytic activtrv to pigrocnt- 

DticttmoN 

The ttudr of the devdopmental forma> the penod of maturation of the 
norm and the tune of appearance of microfiUnae in the blood m the Uzard 
vonns are alt of interest tmee *o far tie ha^e no accurate data with regard to 
the human filana. The close aimiUnty in the morphology of tbe irormi, the 
developtoental *tkgc* m tbe maect \cctor the habitat in the lymphatic vystem 
and the pathological kaiotn all suggett a aunilar dcrtlopmcnt for the human 

The derelopment of the infecave larvae ui the deeper lymphauc* and thor 
tendency to mignte aioag the lympluttc vessels to the meaentenc iymphatiea 
are fearorei of some sigmEcaoce. Lo.’s (1S77) bn ac gg es i e d that the tniec ti ve 
lame m human fllanasia may enter the lymphatic system, tbe lymph 
escalator " or altemamel) tbe blood escalator From tbe vaarular system 
ihev lie then supposed to enter the Iymphatiea of tbe tmuea of predilection 
such as the testes or the retropentoneal region. The infective larvae in human 
bUnsais are V) large (1,800 22 >l. Mctom and Ram MTUin 1&41) that a psiaage 

through the capillirv svstem of tbe lung a difBcult if not improbable unlm ther 
mate thar » av through the alreoUr « alls into the bronchioles as do the tncylo' 
ttome Larvae In hzard filanasis tht* experimental study has demonitrated that 
the lymphatic path Is the one that t* foUenved as the infective larvae (1 000 to 
l,2a0 X 19 to 20m Pakiut rt aJ 1929) have not been demonstrated in 

the lung or in the penpberal blood m any of these animala. Forms met nith 
m tbe tula of the lung >iere fully dei eloped monna which had presumablr 
migrated from tbe retropentoneal lymphatics In heavy mfections such 
migrating forms could be dcmott st ratdd Tbe tendency for tbe worm to de% clop 
locally has also its parallel m human filamsis yrhcrc dead or cakafled vorma arc 
commonly found in the limb* m dephantiasts. while occasionally healthy u itrn o 
are found in vancosc lymphatic lessel* or in the glands when they are ditsected 
ont 

With regard to the cause of the lymphatic obstructioa that is so matfted m 
the Uaard there is lery little to support a thcorr of abortion of the »onn and 
d bA aigc of ova. « such ora are much higher up in tbe nterua, have no thsonet 
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egg »lieU and ha\c not been found m the IjTOphatica m any of these case* unless 
there » racchamad rupture of the worm and dxfp3a<»ment by the microtome. 
The c\ndcnce suggests thit the obstruction ts due to inflaramator)" changes 
around the worm This reaction is not onij iiuidc the atsscI but mvolvcs the 
vessel wall m a chrome lymphangitis- Encapsulating reactions round dead 
parasites and reactions with coaguhim formation around dmntegratmg parasites 
ha^c been found m the lizard. The local macrophage reaction in htanJ filanasis 
IS mmunal in the neighbourhood of healthy worms that have been killed only 
bj fixation but it is more marked around dead parasites The macrophage 
reaction and chronic Ij'mphangitis can on!> be looked upon as due to the piroducts 
of the worm, after death, materul that has escaped from the body or to diamtc- 
grating raicrofiianac The part played b) the microfilanac m produemg lesions 
u also significant Such lesions m the lymphatic system m man have been 
demonstrated b\ Lane (1933 IftW) The formation of granulomatous nodules 
hat been described in the human spleen by Dhayagude and Amis (1942) In 
the lizard dismtegratmg fragments of the embryos surrounded by macrophages 
m coagula in the walls of the lymphatic vessels indicate that destruction and 
phagocytoiis tike place m the lymphaac systetn. Such reactions are also well 
marked m the sheaths of muscle and arc followed by fibrous thickciung The 
oidencc so far suggests that these reacuona plsy a \ery important part in 
producing the obstrucuve lesions in lizard filariam. It has not been possible 
to decide hon far hj'persensituauon is responsible m producing any of these 
changes Local necrosis of tissue due to a vascular thrombotic lesion of the 
Arthus t>pe has not so far been met wrth. The role of secondary infections m 
exaggerating the obstruction and producing marked lymph oedema is probable 
in one case uith cxtensi\e oedema of the fore hmb wfaerc the histological picture 
suggested a complicating secondarj infection. 

The condition of the utenne tubes in all the adult worms exarauied was 
identical \ll the stages of development of the microfilariae from ovoid cell 
masses to sausage forma and sheathed coils could be made out m the utenne 
tubes It nu\ be argued that this u in keeping with the lack of penodiat> of 
the nucrofilanae but this can onl> be settl^ by a study of the penodic adult 
worms 


Summary 

The course of development of the lizard filsna has been worked out after 
experimental mocuUoon of infective larvae into non infected lixanis The 
different developmental stage* of the parasite arc fully desenbed. The site of 
development and the path of the larvae m the lymphatic patera suggest analogies 
to human filanasia. The pathological lesions caused b) the pansrtc arc demon- 
itratcd and the mechanism of production of the lymphatic obstruction is 
discussed- 
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portal cirrhosis in IRAQ 

*rr 

R. S STACE\ 

From tfu Royai CoUtf of iVffdWnw Baghdad, Iraq 


Cirrhoni of the brer u ft common cUteasc m Iraq the adxmuuom exdudmg 
readcuftconi to the Ropd Hoapita! m Baghdad being roughly one half of those 
for lobar pneumotua It u found m children and adults of ail ages 

In the fonotnng only cases occumng m persons over 14 years of age will be 
considered because in cHldreii the disease differs m certam respects and because 
the arcamstsuces under which the cases were collected preclude, for statistical 
reasons, the inclusion of the younger age groups From 136 personally investi- 
gated cases of portal cirrhotis nine have been ctcluded since they present 
differences which necessitate their separate coasideration. The remaining cases 
show maxhed uniformity with respect to course symptomatology and clinical 
and laboratoiy findings For Isck of better terms ^e larger group will be 
referred to a* atrophic portal cirrhoau and the smaller smee the liver was m 
an cases considerably enlarged, hypertrophic portal oirhosuu This latter term 
IS not meant to imply any rclsoonihip with any other disease to which this 
name has been applied 


Atrophic Portai- Cttumosis 

This IS Q disease of the poorest cissses and la largely though not exdiurvel} 
found among persona working on the land. Out of ninety three cases, snety five 
were fellaheen (70 per cent) The remainder were small shopkeepers Uboorets, 

bnekmaken mndworkers, pedlars ofa social standing barely above the fellaheen 

and to only two cases could the pattenu be said to be moderately well to-do 
Pauents from all parts and all rscca in Iraq are represented, but on the 
basis of figures from this hospital no definite conchmon as to local madence 
can be gi\-en it is moat striking that few patients came from large towns. 
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((f) S\f>iahs pJayi umt port tii the cmaahoa oj the diuaw in stme oj the 
fftf** — ^Tha h« been muntiLined frequeoUj m the ptM for portal arrbotu in 
other part* of the mirld, ef hr Stiimem (1916) Lutule (1918), and more 
recently by ScmnJM3i» (1942) 

On the evidence trulxble here no 6n*l concluson cm be reached hot if 
typhih* playa any part in the aetiology of the £»e*s« m Iraq it muft be a aub« 
aidUry one tince it doc* not occur m all caaea and in thoae in %*hich it doe^ 
occur the lymptoon are modified in detaila only 


Fonaaf R o r ti o w 

Otm drop 40 per cant, fonnol «a added to 0 S ml aenim m a buH tnt tube. Konoal 
aenim remaina on ch a r tged Wbeo ebanaca dmiop they are of mo Lioda (a) the scnim 
tK^ T i>Tie< ctoodr dot may meiaaai antd n la quin opaque (k) tbc (erutu tnay form a 
jeliy Tbeaa ednotea may pru ft t w for 24 boiin but after tb»t no further chaafea 
pl»a Sioea die aeruts only becomea opaqoe ahen a firm >eOy ta fanned and attermedatt 
tiiancea tn opaj ta c an ea are difflcuh to ludta «>bcn tbe aarum u Lpaniuc h am found that 
rcaula couM ben be aa a ea a td on cel farnaroan only Tba aarum asaa caammed after S4 
boura and three etagei diatincuiabed (I) (he aciuiu renmna bquad— uecatn a r »i m ai, 
(a) tba aerum tt aes^-aolid, f • rt catmot be poured from the tuba Im t n not a firm )eQ> — 
weak potitrea leacuun, (J) the amiin bea foamed a firm jeUy^— atroo* poaitm mnitm 

In tha *erie« of ca*e* the rotulu yiete a* fo0cw» negative 1 1 per cent, 
weak pntrtiTe, 21 per cent and atroog ptmove 68 per cent 


>]ribod Tbe cufi obutm «ta preupiutcd «ab U per roi auM^ta and the 

mmlsa eqai\tkxit of the preopttued euglobuliri enamted ^ Pohn pbeno) rataest 
(IhaCBlz acid Wjrtacoi 1939^ 

0 2 ml aentm’aaa add^ to « ml 14 per ctni aodiiun auJphett m a coraeal cerrtrrfnte 
tube and allowed to atand m an miubatoT at 37 C for at lean 3 boura Tba aobitaoe uai 
tWn centrrfu®ed qQ dear the lupemaisnt (hud poured oB and ihe^prtaprtate WMbed 
T«>ca wtdi 3 ml poctwoa of 14 par cent aodunn aujpfatie aohmon Tt.# nutfobulm «aa 
(ben dnaobed m 4 5 od amer 0 - mi 5b aodnim bydroude aciunon added >< 1 ^ al^wed 
to ataruj m boibn( water for 10 mtnutea A aiandanl wa» prepared in a 25 aj eyfindet 
contaitanf 2 ml tundatd tyr oau ra aoluKoo (01 tcamma tyroatoa m IJXO ml NflO 
hydrochSonc add) 20^ ml water cod I ml 5N aodmm hydro&ide Tba amodard 

the unknoan wen cooled to the ««« tentperaran m ctJd warn asd 0 3 ml Fohn*! 
plwnoi m*rnt added to tba unfavjwB and I 5 mL to tbe atandard. Tba reJuma of tbe 
utAnown waa made op m 5 m L and after tborough tiazmfl tbe cnloura were compaied faa 
a coloaimeteT Tbe ealibratioo com <wet the r»r\pt of nrarwl and **•*•>1 a 

twt a ttmthi lina and a cum umat be ctmatmrted by usuq ttandard aohddooa of i tl ft-Tw^i 
airanathe franw h*cb tbe lyroam a wur*atem of tbe previjauted euJobubo may be nadu 
The fisnrea thvti t etow rvprcamt tbenfore tbe o)^ ty tuno e per l5o ml cokrmiTO»eaUy 
cquhalent to tbe eudobalm m 100 ml aenim 


Table n rtcortli the reaulli obtained in am ent> nv caact of portal anhoau 

and forty three control coca m which there was i« endence of any 
InTtdving Ever or tpletn nor any coaditum inch aa levere anaenlia or nephritia 
which might lead to a difturhance of the aenim protein*. It wiii be aeen that, 
whaeaa in the cuutrol group the cugiotrahn, eaprened in tenm of tyroaioe, waa 
below 60 m 95 per cent- of caaea, rt waa al)o%e ihja ealne In 96 per cent, of caae* 
of portal dirhoii*. 
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PORTAL CIRRHOSIS IN IRAQ 
n 

R. S CTACEY iu> 

PVnw iAtf Rayed <if ^tt^cne Ro^tdad Imi 


Cuihcmi of the lireru a common dueaiem Iraq the admiraions adudinir 
resthmnionj, to the Rojal Hoepital m Baghdad being roughly one half of th^ 
for lobar pnenmomi It u found in tnfano, children and adulrt of all ago. 
In the following, only caaes occurring tn peraona o\er 14 yeara of age will be 
coniidered becauae in children the diaeaae diffeia m certain teapecta and becauae 
the ctreumaraucea under which the caaea were collected preclude for ataUabcal 
reaaoiB, the induaion of the younger age groupa. From 138 personally mvean- 
galed caaes of portal orrhosia, nine hate been excluded since they present 

diBerences which neceaaitate their eeparateconaideration. The remaining caao 

•bow matied uniformity with respect to courae, symptomatology and clinical 
and laboratory findings. For ladi of better terms the larger group will be 
referred to as atrophic portal orrhoais and the smaller emce the hver was hi 
•n cases considerably enlatged. hypertrophic portal arrhosia. This latter term 
IS not meant to imply any relationship with any other disease to which tha 
n*me has been applied, 


Atbophic Portal Cirrhosis. 

Thu » . duease of t^poore« claasea mid u laigely though not caclusivelr 
found ^ong i^na woAmg^ the Und. Out of mnetj th4e case., 
^ell^ (70 per centre remamder were mndl ibopkee^hbSrr 
^dwortera. of a sooal aunding barely ab^die^^ 

bams of figure, from tha h^td no definitt concltu.o7mi to 

can be given «» most strikmg Uut few pauent, cmne from large tow ^ 



FOCTAt. cmnosu 


The **<>*«» u \ery mach more common »iDOng men than uomen though 
figure* would be mitlcidmg tmcc women are le** Hkelv to pre*ent thcirrtche* 
at bo^Ktala. 

No inatance of more th<n one caac occurring in a family has been met with. 

The majority of the caaea are lo the 3fd 4th and 5th decades (Graph) 
the mamnum ioadence bong In the 4th The amage age wa* 38 2 veara. 

GaAFH 

AOE Pura mm oN or c\na or hwial oaamsu 
\s« — Tba rjjmK^ of cisn m the rse ffoup IS to 2D b«* been doubIcU u it ts onh • 
S->«ar penod 



The auddcDDeas of the dedtne after the age of SO may bo partly attributable to 
the relatively abort apan of hfe In Iraq There s do difference m the nature of 
the dneaae m adult pattenta of different ages 

Earfy CoHTM tJu Dtstau — Treatment ta rardy aougfat until the accumola 
tion of aadtic fluid prerenta woth, ao that the eariy ttagea are oot often aeen. 
The pauent dates the commcncetneot of ha iTIn^ from the beginning of 



abdominal dittenajon this w usualK about a month before he i* first *eca but 
\anef from 10 dal's to 5 mcraths In most cases feicr sometimes accompanied 
bv dulls was expencnccd just before the distension wii noticed but no other 
carl) symptoms*were reported 

Asatei and Oedma — Once asates has formed, regular tappings of the 
abdomen e\*er) 2 or 3 weeia are needed to avoid gross discomfort and djrspnoca 
end these ha\'c to be continued until ahortl)' before death. Rolleston and 
McNee (1929) state that tapping is seldom needed more than 2 or 3 times but 
most cases of cirrhotis m Iraq turv'ivc man) more than this and the number 
may reach 40 or 50 A few cases ha\e been met with in which aaates necessitat- 
ing repeated uppmg disappeared cnlirel) enabling the patient to return to his 
uork After an interval in one case of two years, the asatca returned This 
IS probabh due to the formation of a tcmporarilj efficient collateral circulation. 

Oedema usuallv appears first in the feet soon after the doelopment of 
ascites and spreads to the thighs scrotum antenor abdominal ivall and back 
but occasionalli oedema precedes abdominal datcnsion In this senes 63 per 
cent of the cases were o^cmatouB The usual explanation of the oedema is 
that It 18 caused b) compreasion of abdonunal \ems and in man^ casea thia is 
confirmed by its improiment after ptracectesis. That this explanation is not 
adequate m all cases is shown by the following — 

(а) Occasional!) oedema precedes abdominal distention 

(б) The degree of oedema does not alwaix c o rr e spond to the abdominal 
tentioQ nor u ic always relieved by repeated tappmg 

(e) The oedema is often found to extend fiirthcr up the back than can he 
cxplamed b) compression of abdominal veins and has been detected m the 
antenor thoraac wall 

(<f) \ enous eogorgCTOcnt with the appearance of dilated veins forming a 
collateral circulation u rare. 

In such cases oedema formation is due to a diaturbance in the plasma 
proteins through Iner damage leadmg to a Jowenng of the plasma osmotic 
pressure 

In the last stages of the disease asates and oedema accumulate less rapidly , 
tappmg can be postponed f 9 r longer and longer mten'ali and m man) cases 
at death oedema has disappeared completel) 

n asttng —In the early stages, wastmg though present, la ncft marked but 
increases steadily until extreme emaciation is reached and the face becomes 
drown and thin. The bloated bice with dilated veins common m alcoholic 
arrhotis u not seen 

Ltver — Thu was palpable below the costal margin m the imd-cla\tcular 
line m only 7 per cent, of the cases. No evidence that a large cirrhotic liver 
exists at am stage of the disease was found. The average weight at autopsy 
was I 063 grammes Thu gives a false impresnon of the tixe of the hver as 
the specific graviU u abo\ e normaL 
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SpluM^ — n* palpable in 65 per cent, of tbe caaea and vtt alwtya 
found to be cnlarfed it autopaj Among a population m wfucb malaru a 
cndcnuc, moch of tbU enlar gem ent must be due to chneue malana. Tbe 
•pleen u hard, with a well mailed notch and not tender Dacomfort tn ita 
noghbonrhood U often feh and many patients suffer at aomc time frotn aevere 
Bttacka of pam tinder the left coatal margin usoally aaaociated with a rue m 
tempentnre. At theae dmes a nib can aometimca be beard or friction feh. 
Once the patient baa come under obaernnon a fiuiber change in tne does not 
occur nor doea the size of the apleen bear any relation to the duration of the 
(fisease or to ha stage or prognotta. The aseiage wo^t of the spleen at intopay 
waa 826 grunmea and there was no rdatiofiahip betwe en the woght of the 
brer and spleen. 

— In Dotie of the ctaea waa a hiatory of jaundice giren and in 
onlf 12 per cent, sras there dehnhe tmtmg of the tdenu Thia benrerer la 
difficult to detect as the adera is usually pigmented through prerkma con- 
junctintia, medicauan or ezpocure. Po'-chet s reaction on the sentm was 
nejatrre In 60 per cent, of the caaea and atrongiy poetise m 20 per cent When 
poartrye, the van den Bergh reacdon waa a weak direct one. 

Fner ~The course of the disease, oo« asatea has developed, is for the 
moat pm afebnle but many paaents hive short periods cf fever iMnng from a 
few djiyi to 2 or 3 weeks The tempetiture r^y rises above 38 5* C, and 
miy be taaoaited wuh pain over the cpleexi. 

— Haematemesu occurred in one case only preceding by 
2 weeks tbe development of tsates. Occiaionally jMrti» ohnl haemcerhages are 
seen but there seems to be no special tendency towards epiitavfa or rectal 
haetnonhage. The platelet count u generally reduced. 

Gsxtm-cxtesffaa/ Sywtpiomi ■ — There la often a little epigaitnc discomfort 
but definite dyspepcta, vomiting, dtarrhoea or c u n supsti on are not symptoms 
of the (fisease. 

JJrm$ — This is small in Tohtme, highly coloured^ and in reaction and 
pieaprtatn urates on standing. When tbe abdomen t» tightly distended traces 
of albumm arc often present, 

Waxsfrmam Asocnoa 

This waa positive m 29 8 per cent, of the cases (compared with IT'S per 
cent, m 500 consecuthe non-anhotic cases admitted to the hospital). Thw 
was a histQiy of syphilia In 3 per cent, of the cases but It u a toatter of ex ir e iu e 
difficulty to get an adequate history from the patients. In none was there any 
other cndence of syphlllt. Tbe symptoma, age dbtnbutioo (Graph) physical 
aigns and course of the disetsc were the same m the Wusermann postiTe and 
negatiTe cases. Oedema waa equally common in the two groups but splenic 
enlargement was slightly more common md a positiTe Foochet reaction much 
more common, when flfc Wasaennann reaction was pcuttre (Table I). 
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Table I 



WJl. oeisUiTe 

\\ R- poaitrre. 

Arcngc age 

Tears 

S7 Tcara 

PercECtage with oedema 

«0 

00 

PercestajTQ widt qilenk: enkreemeot 

01 

75 

Percentage with po««tive Foudbet 


85 


Improvcmctit on antuj'phUitic treatment (iodides mercury and bumuth) 
occurred in one ease only though it xns tned in all the Wassermann positive 
cases. This single case could not be observed over a long enough penod lo 
decide if the improvement nrts muntamed The wgnificance of the posatrve 
Wassenntnn is questionable. Four possibilities present themselves — 

(a) Syphihs is ctanndtnUd — ^This u unlikely as the proportion of the cases 
vnth a positive Wtssermann is considerably larger than m the rest of the 
population. 

(i) AU cases are syphbisc bui a positive Wassermann u only found w some 

If this were true more evidence of syphilitic infection would have been found 
la previous and tn family histones 

(e) A poaUve fVassermarm does not o&qys vtdteaU syphhs tn ikese cases — 
Y»w» Md relipang ferer which may cause pouhre reactions, do not occur 
m Iraq At one time it seemed eslabhshed that malana rarely led to a positive 
reaction (ITESOEH 1920 Johnson 1921 Downs 1922 Uoyd and Bahadue, 
1926 Sunders and Tohner, 1935) but more recent work by Ghkvel, Sen 
Gofta and Das (1938) on malanal pauenu m India and by Kjtcben Webb 
and Kotper (19®) and Born-et Mats and IsB 31 ant (1912) on moculated 
maUns has led to a reversion to the opinion, of eariy workers that a positive 
Wassermann reaction is likely to be met with m non-ayphiliuc patients during 
the febrile period and up to 4 weeka after its termmsoon In Iraq another 
important condiuon giving a positive Wisserniann and catiaed by a Trcpmtwm 
morphologically idenoca! with T palUdum ta the non venereal disease faejcL 
Tlua la widely dtatnbutcd throughout the country and the lesions often con- 
tracted m chUdhood. are unlikely to be referred to by the patient In tubercu- 
losit, false posture reacUoru occur with atreme ranty if at all, when a aaua- 
factoty tcchmquc la used (KtuiiTm, 1931 Downs 1922) Casdon (1942) 
has pointed out the aisooauon of false ponttve reaoioni with diseases in which 
there a hyperprotcmacmia and hypetglobulmaetma. In curhosa of the liver 
hyperproteinaemia does not occur but the serum globulin a usually above 
normai In twenty of the pieient lenes the globulin waa estimated but the 
findings did not bear out the auggetuon that poaiuvc Waaaermann rcacuona could 
be explained in tba way From these considcrauora it a apparent that on 
account of malana and bqcl, syphihs u leas common in assocuuon with orrhoaia 
than the percenuge of positive Wassermann leacUons would suggest 
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(if) SyftMrt pl^t tcmf pari i# the caasation of the disetue la some of the 
cat — TTui b»* been tmincimed frequentlj m the p*st for port*! arrhotu in 
other pirti of the world, eg by Stioom (1916), Litut-le (1918), and more 
rectntfv by Schcmache* (1942) 

On the cMdence atulible here no final condimon can be reached but if 
ayphifii playa any part in the aetiolDgy of the di>f«»e in Iraq it moat be a fub- 
ndiuy one nncc it doe* not occur in aJl ca*e* and m thoK m «hich it docs 
occur the tymptotn* are modified m detail* only 

Fantot Rt^rtiom 

One drop 40 p«r cmi focmol «•* added to 0*9 ml •eium oi • imill test tube Normal 
aonm imama ^Vben tlurn ea derelop they are of two Linda (a) the ai riim 

b « corne a ckndr tha may Ine r eaiaa tmtil it la qua opoqoe (6) the ecmia mcr form a 
)elh Hiw dKQBea amj pr ogre aa for 2t boon btit after th« no foitbcr clmm ea tak 
pface. Sdtee the arrum only becookea opoqoa when a firm jrSy a formed and mtermediUe 
chainca m ocialcacencc are chfi^oh to mben the aenim b hpaenne, t aru found that 

reaolts could beat ba aaaeaacd on get formadoti only The a«riim aru exatnmed after 24 
boun and three au f u daimgitt tbed (I) the aerozn ntnaina bqurd-— sacgUii* raacnon, 
( 2 ) the a«nim » aeti»-aolad, a rarirmt be poured frm the tube but it ta not a firm }e0> — 
« eak p o aiti t e reactioci, (3) the a erum baa formed a finn jaSy — ■uu^ poaitire reactxn 

la this tertes of cue* the rtvults nere ** folkr«* ne^dre, 11 per cent, 
weak p ta i uv e, 21 per cent tnd itron^ ponare, 68 per cent. 

Smem EMgUmht. 

3>led^ Tbe eac.obulm %aa pmpmted m th 14 pa ceot ndpbcte tba 

mune cqalraku of the preeipuated roclobuhn eaumated by Fobs a pbcnnl rcscoit 
(Fcofcx and WsTKM 1939) 

0 3 ml. acim « aa add^ to 6 ml 14 per cat aodnan auJpfarta m a cfirncsl ce noif uge 
tube and aDoared to stand m an mcuhaior at 97* C for at leaat 3 houra. 'Hm aokiUon «aa 
ri-wn centnfused dD dear the aupematist flutd pcaired off and the predprtate washed 
t« icB with 9 ml portiocB of 1 4 per cem aodni m aulpbate aohitxn. euglobulffi wu 

tK^ Jla a tjiLd m 4 5 mL ar am (> 2 ml 5N and mm faydrtnJda aolntMu added and tlkmed 
to stand In bodme wster for 10 tremuea \ standard was prepared m a 2S mL cylimler 
r tint ml nmg 3 ml Standard t} T u a iu e oohitian (0 2 ftamme I5 r u s in a m 1 000 mb N/10 
bydrochlooc aadh 20 5 mL water cad 1 ml 9N aodum h>dnaadc sohdioD Tbe standard 
mwl tbe nrAnn wn vert cooled to the tame ternpenture m cold water and 0 9 mb Fotm t 
p kiTwd ruflent ad^d to tbs prAmi w u and I 9 ml to tbe standard. Tbe rofaitDe of tbe 
uuLnown wm mads up to 5 od. and after thorougfa muinq tbs coloun were compared m 
a odorttivter *1^ cshbrstiao curve mer the Essfe of noonsl and pctbolapcal sob is 
not a a t n r|lii irw and a onre must be cotwtrurted by standard aoluntza of drfFpriit 
etrenstfas from whkh tbe tj T oalii e emaralem of tba prcupitated euxlchulm may ba rmd. 
Tbefifum firtn beknr repre sm t m er sfor s ibamc lyiuain s per 100 ml coloronemcslly 
e tjul Talept to tbe euglohuHn in 100 ml semm 

Table II record* the result* obtained lo *e\ enty *j\ case* of port*] curbosts 
»nd forty three cootrol cav a m which there was do evidence of »ny disease 
mvolvmg In cr or spleen nor any condition such as severe anaWTlu or nephnti* 
which ndght lead to a dotorbance of the serum protein* It will be seen thst, 
whereii in the control group the eugtobulin, erpresaed m terms of tyrosine, was 
below 00 In 95 pier cent, of cases, it w« above tin* value in 96 per cenC of case* 
of portal onhoeu 
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Tabu: H 


Semm 

rotme 

^ NoimaL 

1 C^rrfaoitt 

Nomber 

o' 

cases 

PcTceaUge 

Number 
t of 

cas49 

PercenUje 

O-iO 

10 

23 2 



21-40 

20 

40 5 




11 

2S 0 

3 

4-0 

ei-80 


4 7 

10 

13 t 

81-100 



10 

IS 1 

101-120 



10 

13 1 

121-140 



It 

14 5 

Ul-lOO 



to 

IS 1 

101-180 



13 

IS 8 

181-200 



3 

40 

201-2*0 



1 » 

60 

— 1-240 




: 6 


The serura cuglobuUc is msed m other condiuonj eg m maUru, acute 
sellow atrophy kali azar tome ciiei of caurrhi] jaundice amoebic hepatitia 
and hepatic enkrgement due to cardiac failure $o that the diagnostic \-aIuc of 
the test it limited. Unal further information has been accumulated as to the 
conditions leading to a me m serum eugiobulm it can only be said that any 
case of asates having a normal euglobulm ii unlikely to be one of portal cirrhosis. 
The test has been found useful in diffcrcatuting such conditions as tuberculous 
pcntomtia, abdominal ctrcmomatosia and hydatid disease of the pentoneum. 

It has been suggested by Ray (1924) BRAHiucHARi (1923) and Ganguu 
( 1925) that the formol reaction depends on an increase m the scrum euglobulm. 
\ comparison of the serum euglobulm and the results of the formol reaction 
(Table HI) shows ihst when the euglobulm is below 60 the formol reaction is 
negative, tbo\-e 180 it is tuongly positive, while for intermedute values it tna\ 
be negative, ueaklv potitne or strongly positive There is therefore a rough 

Tabu: Ul 


Serum voa{obul3iv>t>ro«iiM; Tthie 


Formol racUoa 1 

0-60 

60-120 

12&-I80 

186-240 

NcyrUrc 

too 

IS 

5% 


Vresi poeitiTe ! 

0 

30 



Stroof pontrrc ' 

] 

0% 

! 

67 

I 

100*, 




rorru. cnunom. 


in 

coTrdJtH in bat the fignm md»c»te tint *0016 other fetter ipart from the per 
cena ge of eaglobtiEn, nin« be mrolvtd. 

EirroLooT 

Nomeroc* eectioM of brer »ijd tplccn cxvmocd from lutopcj mitcnal 
•haired the tmial tcqucncc of pethological changes mooated imh pro g re ui ve 
t ti ophtc portil chrbott* *nd no (hetmeme fcxtuits worthy of tpecul note have 
been obierved in tH» •erm of atcet. Nolher Lrmg nor degenerate ora of 
Schutaoma hMttMobmn bare been found m any of the sections rtammed and 
methods of (figestjon and conoauxatioii hare ELewtse yidded negatiTe results 
Special attcntkm has been directed to the detecDon of haemoxom as mdicating 
a latent or past mahiial infecnom The presence of hacmoaoin in lirtr or tpicta 
was a rare frndtng pomtiQg to the &ct that mslana plays no nsponant pan in 
die caoaatiQn of this condmocu 
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CoMTuncoc or Poaru. Osswm i 191 tTasrm Coc'mm aa r« law) 



tVeSTOC* COCITUS 

huO 

ATmc*«0; 

K Amnrmm Qf UC« tSiUV Ufr 
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N<»-«kobobe 49 • pan (Rei^ 
urrm cod 

31 3 Tt*r» ItST) 

A d—rm ed wxH m*ddk ble 

M 3;wk 

Bex 

>Uc DOT* tbas iTmW. j 

H«editT 

Docaoot nn) 

tn 

fyriiTKtXP 

“ >lor« otoo aeca n tbnx whoa* 
Ua ■ MdoBxrf tban (b tfaoac Itad 
tag an actira owtdnof bfa Cttcn. 
USTtn aod XIcNes, 193f>. 

Ban « uppar aiKl vcO-scmIo 
cUaan (DrcKwonw. ia~a> 

Pnocpallr la Lea UxKzrFn 

Ran m upvm cbuaa 
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MM end tpfir*!-’ r«T*t net uusiMo. Pr*CT 

Low 

«1 

k>«T 
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ilc^fix, Ittt) 
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Wtmacf Cotrermna. 

ISAQ 

Spleen 

Weight of 

epken 

SmnUr tnorfaid anatamr sod hotofesj* 

313 gmnmca (Rotxnrcrt end gncEimci 

McNo, 19»). 

Jaundice 

caaea (Rotxerroy cod McNn} 

12 /« cases but difficult tn asaeu 
OQ account of pigmentatiotu 
Fcmchfft zsegaUve in SQ% 

Aaatrt 

&a% esaea dymg of ortbotii but 
more coenmon with a oompara 
threly imaS disn with a large 
cirTbodc trrer 

Ahnost mraruble 

Oedema 


e3* cases. 

Dyapepsia. 

Comm on. 

Not cocpmoa. 

Clubbing of 

firtfctt 

Rare 


Smtll in ^uantAj aod hifMr pi^tatrd no cty ct oa na. 


ATcnge dura 
Um after first 

46 dtra. 


Camtdenbb longer 


tappmt 





PontiTo W R. 

Fignres Tary enonnoatily 
Cates (IMl) 

10 • 

30 cases. 



Eta^o and Ciat (IttSS) 

12^ 




ScHUMAcnxa (1937) 
LxrtsLLi (1618) OmcN 
(1621X CnACrroan aiMf 

27*' 




Bacom (1621) 

40-48% 




Sr>oaxs(t916) 

80% 




C*u*e«fdetth. , ProsrcMtve ugtfcnrit bh} cz*i 

«itb mtercujrmit faifectiaa. 
Gcxtro-mtatmal hwoonttace. 

20% (Bvaia cod Gk\x ins) 
i 31 (Cato, IWl). 


Progranric wqik r t f q and trm » 
wjtb ioJereunmt infection of *hicft 

^ lJ»C flWrf 

consnon. 

Httnwrriu*. h , rnrunoiTOIvin 
outK of death. 


AEnOLOOT 

Dtfi 


Of the mtoy &ictor» which have been advanced u concenied m thci« a! 
of portal cirrhoiit alcohol m western countnes, u one of the moit 






portiL cmnom. 


Id the prceent terie* tH but a Tcry few of the pcticnta had never taken alcohol 
and only one had cocanmed tt regularly Ita conaumption u prevented by 
rchgun, cu st om and upeuae and it therefore be eeduded n a cause of 
curhosis in the cases considered here. 

Hot apreet, whkh hare been suggested as s cause m Indis, are not taken 
to any considerable extent m Iraq Red pepper is the only one used. 

An inquiry into the diets of the class oS patient among which arrhosia is 
coenmon shows it to conint mamly of carbohydrates (wheat, bsrley nee and 
dates) vegetables tnd fnnts. It u remaikably defiaent m smmal protein meat 
rarely bemg eaten and then only In amsTI quantrtica on account of expense. 
AvTtamuioses are not common m Enq and no particular vitamin defdency con 
(htion has been found aisooatcd with it 

/alartuu/ Parentn 

The commonest intextmsl parasites in Iraq arc AjUt^lostomM Juodrnelt 
Ascmtu btmbneotdts and ExtaruMha kutolyUca. In Table Y the incidence of 
infestation with these parasites m the casts of portal orrhosis u compared with 
that of a senes of 1 000 apparently healthy peraons m Iraq investigited by 
SEznxji Boswill and Beatite (19®). 

Tasu \ 



1 CinbMU 

Nonas] 


1 


A3CMra 

1 U 

IS 





Malanu. 

This has been said to be a cause of curhosis in Indii (Sitsen 1923 
Hdohes, 1933) and m Syria (konxouiHiAM 1934) and u endc^c throoghoot 
the areas fro m which the psoents come. A history of malsru cannot usually 
be distinguiihed fro m other causes of fever None of the patients were actually 
suffering from mslsns and it is not common to find mdence of malaria at 
postmortem A number of patients were given mtrsvenous mjections of tdrons 
tine and although tJm often cauacd a nae m temperature, it did not to 
typical msisnsl nor to the appearance of malanal parasites m the blood. 

BiOiMrxuau 

S ST4DIKKJ has been shown m Egypt by Dat (1924) to lead to arrhoais of 
the liver TTie form found m Iraq ti 5 hatmuttebaan^ S awwom being ertrcmely 
rare and only found m imported casea. In the present senes there were four 
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attf with unniii bilharamii. Sections of Uver »nd spleen ne\er ret-ealed the 
presence of mfecticai, 

Kala-i2x:<xr 

This doc* not occur m Iraq DermaJ teshmantati* « common in tome 
p«ts of the country but the majontj of the prttent cates come from ureas 
where it is not found, 

Sypfahs wm discussed above and may somcuracs be a contnbutoiy factor 

Such a *ur\cy of the posdble aetiology >ields on^* ofle factor common to 
all cate* namely poverty This leads to a poor and restricted diet, the defiaency 
being prmcipaU) m anim al protein. Papers on portal cirrhosis m eastern 
countries frequently contam i^crences to the poverty m first-class protem of 
the diet* of those affected eg Raokakhishna Rao (1933) and 'i enikomshian 
(1934) Eulan and Hctfetz (1942) have prtxinccd change* tn the livers of 
animals kept on a proiem deficient diet and Millsi and Whipple (1942) have 
shown that such animals arc particularly aujceptiblc to h\cr poisons IVlule 
the Irtcrature of portal carrhosts is full of example* of the fallacy of drawing 
conclusions of its aetiology from ammal experunents, such experiments can be 
used as cajcuxostantial cndence It is therefore suggested that arrhosia of the 
Uver in Iraq a caused by t protein deficiency in the diet resulting in a Urcr 
uhich can be damaged by toxic substance* which nornuily would not damage 
iL Malana syphilis and mteitinal parasites arc poutible source* of such torems 
but there are many others and different tenons probablv act in different cases 
Chronic alcoholism so often associated with portal cirrhosu in Europe and 
Araenca, by leading to a decreased intake of food (RolIA^o 1937) and by mter- 
fenng with absorption may play t role in the development of cmrhosis of the 
liver tunflar to its role m alcoholic neunti*, namely by leading to a dcfiacncy 
condition. This would explain the difficulty experienced by man^ worVera in 
produang cirrhosis m animnU by the admimstraiioii of alcohol and also the 
suiulanty of the disease to portal curhotit m Iraq 

SoiGtABY 

\ A description of the portal onhosia of Iraq based on 136 cases is gii em 

2. The condsuon is compared with the portal orrhoais of western countnes 
The mam differences are m the i^e incidence the occupation of the patients 
the sue of the liver and spleen the rareness of haemorrhage and the fact that 
alcohol plays no part m the aetiology 

3 A positive formoJ reaction was obtained m 89 per laait. of the cases 

4 The serum euglobulm was r5u»ed in 93 per cent, of the cases. 

5 The \*luc and hmrtations of the formol reaction and aerum euglobulm 
csurastion in differeniial dagno»« are mdicated. 
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6. IV a«ticik >{7 U dtfCQts^ tad the concIodoD mcbcd tltat portti 
arrboct m Inq u dae to a cGetetic prot^ dcfiococj moltios ia a Ixrcr lea 
rastant to toxms than normaUr The poutble aourcea of toch toxms ta 
Didictted. 
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LOBAR PNEUMONIA IN AFRICAN SOLDIERS 

BT 

THOMAS SIMPSON m j c . , mjucj UAjca r a.m c 
ifedtaU Speaalm 


Whiltt in West Afnct I tutdicd a aenea of casoa of pnetimpcoccal lobar 
pneumoma which included a type V outbreak The patient*, all African rutivct, 
were moatly recent recmit*^ 

One asaumed that native* were capcciall)- prone to fuccumb to lobar 
pneumonia (an aaaumption which later had to be modihed) and hence they 
aeetned ideal aubject* for the evaluation of •ulphapvndine therapy 

The period covered wa* from November 1S41 to July 1942, when 
caaea of pneumococcal lobar pneumoma and 66 of atypical pneumonia* 
■were obeeived. The madence of reapiratory conditions which formed 30 to 
•40 per cent of the total admitooiu to the Medical Division of the hospital u 
shown m Table I 

The tputum wa* examined b> direct smear and tf pneumococci were present 
m crt’envheimxng number* I typed them at once if not, the sputum wa* plated 
and the predominant organism laolatcd. We were not able to do raouac inocula- 
tion nor any elaborate bactenologicd investigation, and *o cases of doubt were 


• I use the ITO Pfoposed by Coui to d«3gn*te idl foma of pnnjnwm* 

wtueb do not conform dinicaBy with typical lobax pneumamt. It u to be deariv under- 
stood thsi 'rina pneumonia a not rrferted to / ~ 



400 


LClUt rNHOiOMA 


adudcti In tny «tuch of ponunonut blood cultures shook! be dotte, bm tlus 
wu found to be unpncticabk. lo complicated cases, or those act rcspca>itio| 
to cuiphapTnduH thenpj ndiologKSl etanuostion was earned emt Numag 
■was done under etcdlent condiitons by natnr orderites under the super 
vwioo of a European niter Patients renamed in bed only as long u they 
dettred. Food ttss abundant, of the customary oahre kind, and the dally intake 
of sodium chlon^e ua found to be appnmmsteir 10 grammes. 


Tma I 

Mosmii Dutsiai. mn or IturuuTOKT Co*(utios3 
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I dmded the cases rato t>o mam groups, those receiviag lulphapyndine 
from the outset and those not so douig Only if the cases in the ktter group 
beesme safficKotly ill to tnike the admmmrstioc of the dmg unpersuve was 
rt grreo These three groups uiB be referred to as ** SuIphapyndLme from the 
ooaet,” Sulpbapyndme delayed and No sulphspyntfine." The granty 
of the patietil s condltioa on idmuticm determined whtiher ornot be r e ce i ved 
specific drug thrrspy at once. 

oe^ExiL cfT*aiDDUTiaKS 

fUmelum to pvumoHt*. — T«o main t>pes of natioe Mere admitted, the so- 
called educated and the uneducated. The latter judged lUneas by four symptoms 
— pain, fever headache and constipation Cough and sputum Mere not often 
compkmed of and dyspnoea never I ha\e no donbt that the natrre nas more 
suscepdMe to pneumonia and I was often anmtd at the rapid way m which 
the uneducated ones recovered ^V^tn their teraper atu re ms nonzial they were 
ready to get up and return to work, men though the hing nu itilj sohd 
(MscNstKarr and Mi/iteat Ltow 1943) The educated names on the other 
hind often made the pka of 1 never be fit for rvotk. I did not see any 
deleterious efiect m allowing them to do as they pleased, slihougb 1 never 
permitted them to mum to wotk until fit Hcme\er on their discharge from 
boaprtal they resumed full duty 
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Mode of spread — It xvft* found thtt proximity vfu of no significance m the 
outbreak of type V pneumonia as case* arose in different phice* and in different 
camps at the tame urae, 

— The natnc rarely knew hit age but all were under 40 and the majonty 
between 20 and 30 years of age. 

Dta^nosu — Lobar pneuraoma was diagnosed m ninety-one case* on the 
day of admiMion m twenty three after 1 day seventeen after 2 days eighteen 
sftcr 3 dayv two after 4 days four after 5 days, three after 8 day* and one on 
the 7th day 

Lobes tTTVohed — The part* unoKed were nght lower lobe in seventy Uvo 
left lower lobe in eighty Ht upper lobe m sn and nght upper zone in thirty 
ij* nght lung m 102 and left lung in 86 cases. A* Vrays were not always 
available I could n6t differentiate lobar involvcrnent further 

Cnsu — ^Thc cmis occurred on an avciage on thc^th da> of dines* in the 
non sulphapyndine group and ly*w wa* seen tn fifteen cases. 

The penod of *iay m hospital of these ca*c* of lobar pneuraoma \vsi% 19 
to 23 da\t 


CompUeattons 

The cotnpUcauon* arc luted in Table II There were eight deaths three 
of which were directly attributable to the pneuraoma 

Pmcarditts ^Tvro caae* of purulent pcncardius were seen, one a type I 
mfecuon, alto compheated by a lung abscess (postmortem finding) who died, 
and the other untyped who U\ cd both rcccn cd lulphapjTidme from the onset. 

Tabui II 
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KALA-AZAR in east AFRICA. 


A C. E CX>LE UJD iULCJ* d t.m. a h. jiajor E^A^AjiLa • 
Midicol SpMtihsl 


I Gescral. 

A NUktMW OP CASia, TtAM OF AOinSBTOV 
AKO RESULT* 

B PLACl OF ixFEcrncrs 
c n^CUBATlQV pnUOD 
D pewoDicmr 

11 SniPTOilATOLOOT ASO CtCaCAL 

Feature*. 

A OBJECT 

B TEiIP*B.STU»E AS*0 PULSE. 

C CUNTCAL APPEAR\^fCt 
D mJEKOilBOALY WD HIPATOMEOALV 
E L^'MPHATIC CLAKD*. 

F KlDVrC*. 

G COMPUCATIONS 
H OITFEJWSTUL OtACNOSl* 

] «as RASHES. 

K CLTANtOUS LEmOUSTAM*. 

Ill Death* 

A VUiEBXtS 
B SURVIVAL POIIOD 
C CAUSE* QT OEAVe. 

D POSTiJOBTEM FTNOINQ*. 


HAEaJATOLOOY AND LABOBATOIT 
DIAOXOAU, 

A RED BUWD CXLLS AND RAESIOOLOBIN 
B WHITE BLOOD CELL* AND DIFTCEENTIAL 
COUNT 

C FINDINO OF LEWHMANIA. 

D OTHER LADORATOBY TESTS 

V Treatment 

A. OBUQB USED 

B CASES NOT REfJElVIN O AKT SPECIFIC 
DSCGS. 

C TASTEA* ISOTTC 
D ANTHIOMAUNE. 

B. CSIA yrtBAMINK. 

r DIAMIDINO mUSENE. 
a ADOmONAL THERAPT 

Relapse* and CwrnoA or 
Cuke. 

A RELAPSE! 

B CSmjUA OF CUBE. 

\TI Summary 


Vtll RiratENci*. 

In a prmou* article (Cole et al 1942) r descnption wa* given of »n 
outbreaV of kal* azar in a battalion of King » African Rifles Since then other 
case* hsA-e been admitted to tin* tnihtar^ hospital and it u possible not only 
to amphfj the description of the course of the ducase but to give and ducut* 
the result* of treatrnent, and to describe the late cutaneou* manifestation* 


CONTENTS 


1 General 

A. NtTMBERS OF CASES TEARS OF ADMISSION AND RESULTS 
In all »iTtj case* have been admitted, of whom nine were not proved 
b> hnding the parasite but in whom the clinical picture corrcjponded e.xactly 

M> thank* due to the Dtrictob of "Medical Ssjonas £*« Africa Coenmand 
for pmruwMDO to publab th*» MDck *od to CoJooeS WauAM* q.h y the O C He»p!tal. 
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». i*ncE or c<Ftcncr< 

Kabt ttzi hu not geaenSj becii rtcognixcd or described *s ocevunog m 
Bntuh East Africs, thctigfa Maxson Bwa (I&40) menbons tionhem Ketty* 
v»gu^ Knot (1099) tn » lummsry of tbe hutory «sd epjdctmologv of the 
disexse ic the Aj^lo-^^typtum Sodjtn, mcQOcos the ffmerc Abjt- 

^tn»n bonier md in sres, Kspom, where the bciuxUnes of Kenys Abyisinis 
*nd Ugirtd* meet. 

Of the group# of c»sc*, those from the 2/3 KAR m 1941 were infected 
m the trea north end west cf Lake Radolph ta the neghboorhood of the Omo 
Rjrer Thu tree ts oetr to Rtpoeu. #xMi c o oti m * taod&es m lar^ oumbm. 
Maximal m/ectintT seemed to be near the rivers, where there u moa tu ns 
eresi la the dry setsoo. 

The other nro group* howeier hsd no cases conung from ihu area. 
Some had been urto •outhern Abyssnna as Ui ss Mega, or erven on to Adda 
Ababa, whjie other* had never hero north of Marsahtt on the road which Veads 
from Nairobi, ra NanytiJu, Inoio, Mambrt to Addu Ababa. Fifteen of the 
I9i2 case* were from a Mole Transport Unit which had waDwd down thu 
road from Addss Ah*b* to Naayuki taking 3 months on the joumcv Itieems 
therefore, probable that there may be an endemic focus somewhere near thu 
road south of Msnabst. Tlos theorr » confirmed by HEixest (1942) who 
found ferer and ^jlcoomogaly amongst the Beran tnhc, and in some 
was able to demonstrate letshmama. He was able to trace most of these 
to possible sources of tnfectioa on the Uaso-Nyero nrer which crosses the 
lajolo Marsahit road at Arrfiers Post. 

c. ntcCTvncr* fodod 

In the 2,3 KAR Group the incubatwc period could be sMct sed with 
reasonable accortcy oppormnity of infection oomrocneing lOtfa Febnary 
snd the first symptoms during June, an lOtertal of 4 months 

A group of case* in one Company started symptoms In the second half 
of July snd Augost. This Conqjany was pametdariv aposed to lafcrtioa m 
the latter half of May ghmg an incubation period of rather orer 2 montba. 
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This 18 corapBrabte vnth the finding of Kirk (1939) m the Sudan who suggertcd 

3 to 6 month*. 

An incubation penod of 2 to 4 months was consistent with til the histones 
tnd in particular with, the Mule Transport Umt- This Unit was on the road 
from 12,2.42 until 12,5 42 and in the suspected region m the second half 
of Apnl Cases began to present symptoms in Jolv and August an interval of 
2 to 4 months 

D FERIODICTTY 

It IS noteworthy that both in 1941 and 1942, admissions occurred m the 

4 months June to September Later cases were of long standing and had 
not been correctly diagnosed prenouslv 

The possible time of infection den\ed either bv known travel m suspected 
arc** or b) deducting the suggested period of mcubation, must therefore have 
been March to June, This corresponds roughly with the rainy season in 
Northern Ken'>'a, and i* consistent with Knisa ccmdimon that his maxirrul 
infectivxt) was from July to October the rainy season further north. 

n SlIirrOiTATOLOCT AND CUNICAL FEtTURES. 

A- o\ssr 

This may be sudden with headache and high fever, or may be gradual with 
increasing fe>er and malaise, perhaps not reaching a TT\ay;mum until the second 
Week- 

Twenty cases cotnpkmed prunanly of abdominal pam, seven of 
them with vomiting The pam was sometimes over the spleen or h\er some* 
times diffusely over the upper abdomen, Fu'C cases presented is dysentery 
or diarrhoea, and sia others were found to have loose stools with pus or blood 
cell* Fourteen case* coraplamed of pam m the chest or cough* or both 
two of these had a frank bronchopaeumoaia while the others had such physical 
signs as rhonchi or moist rales at one base Three complained of pam m the 
neck* two with stiffness amounting to neck ngidity Fue complained of aorc 
throat due to moderate pharyngitu 

Case* admitted late in the disease might present as debSicy and «n«^rn** , 

The majority with or without other symptoms ga\e a story of feier and 
maltijc cither sudden or gradual m onset. 

0 TEMPERATtlRE AND PULSE. 

TIk onl) coMutent ftature of the frtcr u itt irreguUntj and the height 
niichod at aomc ttago of the tUnos IM to 105 F wia gcnwillr attained 
Gradual raea and tudden onteta both occumd A continuoui high plateau 
hko course ma> change to a twinging remittent one Eren mthout therapv 
there u an tmdulant tendency dropping 1 week to 99’ to 100° F and then 
the nevt week namg to 103° to 104 F complete apyreira for more than 
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24 hour* tm not notjcwl to occur tpootAocooiijr Two or more pe»k» of fcrer 
m tEe 24 hoon v^ete frequently ofa*ened. 

Thens M 1 tendency for the pwl»c to be fi»ter than it thouid be relative 
to the ferver eapccudly if the fever u not acverc Thia b perhapa due to the 
cardiUa that occun 

C CLINICAL APPEARANCt 

The majority of have been chanctemed by » remariable appearance 
of fitneas m aprte of the fever Thus, • nitn with t temperature of 103* F 
might be wen vralking around the ward and making a pmtty fnr effort at eating 
ha buftv food ration On queatHwung he would reply aa often as not, that 
he had no complaint of anr aort beyond a certain chrouniUon of h« ettatotnary 
vigour or be might complain of a alight headache or abdominal diacomfort. 

Evamminon would ahem a clean toDguc, and few pbjakal iigm brjmnd 
fever And pallor of the mucou* incrabranea Splenomegaly and enlarged 
i^-mph gUnda rmght aJao be noticed In caaca of krag duration there might 
he levere watting and oedema of the feel waa acen even without aevrre anaemia 
In aharp datinction from the above four caaca vrere admitted to a tvphoidal 
am* with dirty tongue and an apathetic manntT Abo m thoae ufaoae condi 
UOQ detenorat^ lytnptocoi of general ncakneta and touemia would develop 
In fact nrhiie a c^eraie infection might be tolerated vnll, a more aerere 
or ovenvhelnung or>e would naturally produce a aenoutly iH patient. 

Other clinical features are ngort, awean, joint puna, md later aome 
erraottaon 

0 aPL£>.OvnuiALT Am> HZTATOUEXIALT 
Extreme eolar^oncnt of the apleeo a etnphaacced m all deamptiorta. It 
a not mvartabte and, more unportamt n ti a r^ttvely late ajgn. Few of theac 
cases were admmed abtoluceS) at tbe beginning of the dtseaae and yet elcTen 
out of tbe iixty did not have palpable apbcM while a further ttrclre had 
kpleena enlarged only I finger a toeadth The average enla r gement of the 
spleen on adnusnon -was 2 \ fingers breadtlL Tb» is a d eg r ee of enlargement 
that might be caused by mslana in a population not completely immune 

Hiat aplenic enlargement does almoat invarubly occur later in the daessc 
a tfaown bv noting the aue reached during their lioaprtiUiatHm Tlrthin 6 
weeka only two cases did not develop s palpable ipleen, while the average 
maximutn enlargement waa 3 9 fiogen breadth 

Spkmc enlargement may vsrr rapidly and coitfcderably One mm 
thought to be cured, had a ^leen oolr |Hip^d]{e on deep inspiration 2 daya 
iater m a rcUpsc, it had expanded beyond ha umbihcua Others cm successful 
therapy might show a reduettoo from aie or seven fingers breadth to nothing 
thb r^ucuon might be rapid — two to three fingers breadth in 4 days 

Reductron in the ck of the apJeeo may 6c regarded u one of the entena 
of cure Of thirty-nght patients sorviTing twenty four did not have tbor 
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ipiccns palpable at all eight v.’cre only palpable on inspiration* and four 
were only one finger’s breadth enlarged. One vns 2F -f' 3F 4" 

This contrasts with the finding* of Kirk and Sati (l&40a b c and d) where 
30 per cent, remained more than 2F + ^ 

Hepatic enlargement follows the same lines as splenic enlargement, but 
is slower m development and recession, is less marked, and occurs less often 
Of the sixty case*, forty-four had no hepatic enlargement on admission but 
Sixteen of these later developed some enlargement. 

It must therefore be noted that while splenomegaly hepatomegaly or 
both, will nearly always develop sooner or later their absence m an early case 
does not exclude the diagnosis of kala axar 

E, LYUPHATIC GLANDS 

Glandular enlargement occurred m exactly half thirty out of sixty 
cases (twenty-six of these were punctured for diagnosis) All groups of glands 
might be affected — cervical, sxiUary cpitrochlear or inguinofemoral, but the 
latter were most marked. Enlargement was not great and the affected glands 
were firm and rubbery One case was admitted as lymphadenitis- Tlie finding 
of leishmanta m a number of these glands mdicates that enlargement is direct^ 
due to mvasioQ by the parasites 

F B3DNETB. 

Damage to the kidneys, possibly as a result of the continued fever, a 
of frequent occurrence. In forty case* where the unne was examined thirty- 
one showed albumin as a fair cloud or more, and m nineteen of these granular 
casts were also present In certain cases, not immediately diagnosed and 
treated, albuminuria and nephntis developed as the disease progreased- In 
fatal cases the kidneys were swollen under the capsule, and there was damage 
ranging from cloudy swellmg to actual necrosis and degeneration of the renal 
tubules. This damage appears to be an indirect toxic effect, and not due to 
direct parasitic invasion. 

O COMPUCATION9 

1 Hamorrhage ■ — rhere appears to be an increased tendency to bleed 
from mucous surface* though sl^ pctcchiae were only once seen and sub 
conjimctival haemorrhage once, ITus haemorrhagic tendency it particularly 
associated with t severe infection, often a* a terminal phenomenon. Epistaxis 
occurred m nme cases all sc^cre, and twice tenninally Haemorrhage into or 
from the gums was seen m six cases. Hacmatemesis and urethral haemorrhage 
were seen once each In seven cases severe bowel haemorrhage occurred 
ternuntUy 

2. Diorrhota — Five case* compUmed of dy*cntenc *yinptoms on entry 
and other* were found to hare pns or blood m the stools. Diarrhoe* occurred 
at some stage or another m most patients fflneste* and recurred Crcquemlv 
in those case* not doing well ^ ^ 
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The re*»on for the dUrrhoca ind the bowel htenwiriage* can be retlued 
from pottmortem cnminatioiu when the Urge bowel wai ofteii found tevertly 
ulc ert tetL 

3 Bmnchtii md pntvmomm — The frequency of bronchiUi or pun m 
the cbe*t u » preecntmg lymptom ha* already been mentioned. Many other 
caaca developed mmor degree* of bronchitU during thnr iQne**. Twodcvcloped 
a definite pneumonia and recovered, m one a granulocytopcma wa» corrected 
by the mfecOon In three caie* pDeuroom* wu tcrromal 

4 Phtry n g Uu tort ikroat dvtphagiM axJ ctmfk totlh t)n expedoraiion oj 
mneapus m twenty caae* at tome time dunog tbcir illneaa. The throat appear 
ance* were indefinite the pharynx appearing granular dry or gelatinoua. The 
condition may be anocut^ with granulocytopenia. It acemed to be much lea* 
cotnroofi m 1942 than in 1941 poaiibly beciuac more effective treatment reduced 
the period of granulocytopenia 

6 Anatmia, — Secondary anaemia developed in all caaea, and in aome 
wa* to marked u to be the moat important aymptom it waa m part due to 
haematopoietic depreuion but tn port to Iom in epiatatia, dyaentery etc. It 
could dcTclop rapidly 4 [ a drop of from 50 to 20 per cent Hb in lea* thin 
two we^Li, and took a long ame to recover 

Severe anaemia, lea* then 90 per cenu Hb occurred m rune caaea, Tnna 
foaun would of coune correct the anaemia, but the need for 2,300 c.c to 
laiae one caae from 12 to 32 per cent Hb thowt that blood loo and deatruetkn 
can be rapid. 

9 OrrffflUL — Tht* occurred m ten coaes — uaually in the feet, but three 
tune* aa a general a raur cfl It wt* connected whh the anaemia, but not 
obwhitely for aome caaea with aeverc anaemia did not develop oedema 
whereaa other caae* with moderate haemoglobin did thua, two caaea with 
15 per ceoL or leas hiemoglobtn bad no oedema, and cases with 64 and 50 
per cent showed it. 

It seem* probable that oedema la connected with the shift of planna 
proton* from albinnin to globuhn, which u known to occur in thU 
and of which ahift the fonnol gel tc*t is an expreaaion. No catimation*, how 
ever of plaam* protein* were perfoimed All caae* with oedema had albumi 
nun* and graimlar casta 

Oedema was relieved by blood tiansfutton, and once by pitama trana- 
fuaion It is eaacntuUy a late compbeauon either after a long dine** or where 
aencruily ill 

7 Drntal Inftctioni — It ha* been auggeated that in kal* aiar or perhap* 
m the treatment by 4 4 -dumldino stllbcnc, tlwre i* a tendency to pvorrhoea 
and dental tbsceas I do not think that the records confirm tbia out of iixty 
cases, four needed eitrectioQ of teeth for root abaceta, while one developed 
a nocroc* of hia palate and severe pyorrhoea. Only two of thete five were on 
treatment with 4 4 -diamidino atilb^ 1 do not ihtnt thi* la t higher Incidence 
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than -would occur naturallv with patienta making a prolonged sta^ m hospital, 
though of course the granulocvtopcma present might predispose to dental 
infection, 

There IS however a symptom which has occurred m 60 per cent- of oses, 
and actuflUv led to the diagnosis of cases elsewhere. This is pam m the teeth 
" and gums without am obnous dental abnocmilitv Its causation is not known. 

K, DrFFEftESTUl. DUCNO^IS 

This can onlv mdicatc those diseases which most deariv simulated kala-azar 
or which gave most trouble, m this pamcolar area. 

Perhaps the most graphic method would be to give the vinous diagnoses 
on the Field Medical Cards or Sic± Sheets with which the patients were 
admitted — 


Malana 

24 

Pulmonary T B 

1 

Bronchitis 

.. 6 

Encephalitis 

1 

lofinenza 

3 

LvmphademtH 

1 

Dysentery 

3 

\o diagnosis (including P L O 


Toimlliti* 

2 

N ’i JD Fever Spleno- 


Typhoid 

2 

megaly etc.) 

17 

This demonstrates 

what was an 

ob>aous feamre that the iHness 

was 

confused with tnalarm. 

To complicate 

things further seven out of the tweair- 


four above had postcrve blood slides and practxcallr all cases were gn'en qumme. 
In fact, as a general rule absence of response to anti-malanal therapy is one 
of the steps m dntgnosis 

The cocrtimied fever e\-en after other tigns had doappeared, demonstrated 
that we were not dealing with atraightforward cases of br o nc f a t is infiutnsm^ 
dvitnier^ or toraSHtis This would be confirmed by low po lym o rp h «.vw 
or splenomegaly or both- 

Typhotd was eacladed bv the results of culture and Widal tests Pidm 
Uibrrailosis presents more difficulties than might appear for the miEaiy 
produces a fever just like kali azar and definite leucopena, and rm v not 
characteristic \-rav appearances while ponm-e spurn are seldom found. 

Amotbte hepdiUs was also a difficulty but the higher pofvmorph 
should differentiate it speedtlv ^ i 

1 iKtroS ryphzhs with enlargement of spleen and liver nu} 
kala azar The responses to antj-syphfitic treatment and the absence 
longed pyre uu differentiate 

Finally probablv the closest resemblance ts borne by f 
Sporadic cases of this disease occur m the same area. It produces a 
tmued often nrtgular fever and a defimte leucopenia and splenic 
while other incidental comphcations are soniLir to tho«5e of ki^-arar 
aggluuruoon tests or cultural isolaiion, if availible should serve to f" 

If not, the followmg clmical points mav be of help greater frequency 
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fmn*. »pIecQ tdiom gr e tte r than 2F — pxtjent fetlj more vmrj for him*elf 
and leucopeaa tad jaaema tddom to nuriW. 

I CON t.l5HEI 

Mamok B^hji (1*440) m e a tioio a coodhjoo “ fecogm#ed bv Biahuachaki 
ID Trn4t» *ndde«iib^ uoder iIk name of dermal leithmcioid or port kali'txxr 
leiimunam- Thu u * eeijud to treated c*Mi of fcab xai occurring iboat 
1 rear after the dueirc TTiere t*, according to hnn, fim a auge of 
depigtneoted apota, foDoned br j aiage of papulea Tamng m me from a 
pin a head to J meb diameter Tba condition out apparentir last tereraJ jeai* 
and ukentian am ocenr Lmhmamama} be found mameart from the faiOQt. 

Knx ei of (1^438 and lB4n) deaenbe a inmUr opoditioa nhich they diHer 
etrtme from onenul ton and eapuodia Thu u a 6nc punctate papnUr rash 
occumnf m casea of ntc eral kaU azar during or jn*i after tre at m ent. In the 
gm amde thrr state [hat feuhmama are not preaent m the rash and apecolate 
'srhether it u due to the kala-aor or to the antimociy treatment. In the aecood 
tber grre a fuUer deacnption the rash a firat fi^r punctate, hut bter 
be com e ozaraer and frankfr popular okervtioa doca not occur the nuh occun 
du rtng treatmeot after about 15 injcototu of atiboean and bat occurred after 
treatment nith dumidmo lolbeoe. a noft»antin>oftia] drug the mb eels' 
eaesce a ca the face and can be confined to tha area, or maj spread over the 
tmnk. and rareh* on the Ufsbt there u no iichntg contrary to Indian opert 
esca n tenda to duappesr ipootxseouth’ vnthm t few mouths in about 12 
per cent of casee lenhmaiUi ha%e been dosonstrated an scraptng* fr om the 
papules 

kncK ft cf apevclaie as to whether the rash is as aBerpe phenamenoo 
whr It occur* only when the ntceral iestoos abate, and nhetber it has any 
p r o g o ostiC iigmfiacacfc 

/mjJrtu-e — Out of 60 cases ol the senea, no >e»s than aghteen dei eloped 
a definite cuuneons raih, a proponioo of 30 per ertrt. More remathihle anil 
tt the reli ir n of the rash to recoieii out of twortj two fatal case* omly one 
developed the rash, thrt a man who hied for 140 daj* and had hid a full course 
of tirtar criuti wuh tome remission m bu illseos before he ereoinilly sue 
cumbed with chutv-eight cases who recoiered, aevemeen developed a rash 
I e., 45 per cent 

Vn^ — 41) til# raihea developed after one or more qH iraea of therapy 
and at a penod when these ns a fcnusaioo m cr cure tjf the disease. Dniga 
wed before the fa*be* developed werr — 

Cases. Cases. 

Urea itibamnie 6 Dunudmo rtilbeae 3 

Tartar croetK: 4 \j)ihjotatluif 1 

Urea ttibaimne snrl dcamicfioo 
rtiJbenc 4 
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Onset — The raah always commenced on the face and in four cases it did 
not spread farther In the rest it spread oft to the neck and upper trunk. In 
five cases it spread on to the hmbs and lower trunk later It was always most 
e-Ttensite and de\ eloped on the face 

In five cases the onset of the rash n'as associated mth fever sn^eating and 
constitutional disturbance m a patient prcxiouslj apjTcsial Tmce this pro- 
cedure was duplicated, a second disturbance heralding the appearance of the 
rash on the bodj 

Detcrtptwn — The rash alwa}8 commenced as a fine mihary eruption rather 
like a penfolbcular or sudaminal hyperkeratosis. This may last for a httle 
and then fade or it may progress mlo larger papules usually fewer in number 
These are acnaforra and hyperkcratooc at fim, but then extend and flatten 
into plaques e-xactly like a lichen. In two extreme cases warty growths formed 
on the nose and checks Ulceraaon does not occur Itching did not occur 
unless there was secondary infection 

Retrogreaion — Fadmg of the rash occurred in the re\cr8e order to its 
appearance Miliary punctae would disappear while the larger papules would 
flatten, dry and atrophy The extreme ivarty growths acmally fell off leaving 
more or less normal skin beneath Disappearance of the rash occurred m all 
cases before leavtDg hospital m a period of from 1 to 4 months 

ParanUs — In twelve of the aghteen rashes a scrapmg was e.xamined micro- 
scopical!} ind m eight or 66 per cent of these leishmania were demonstrated. 
In two cases this was actually the way a previous chntcal dugnosis was con 
firmed, spleen and gland punctuecs havmg l^cd to reveal the parasites. In 
three cases where multiple face scrapings were earned out, no leishmania 
could be demonstrated in the earhest very fine eruption but were found later 
when the rash grew more obvious Parasites were gencrallv very frequent 
in a fully developed rash, and there was Lrtic difficulty in demonatratmg them 
In all cases, the parasites disappeared from the rash and the tbn before the 
rash Itself finally went, and in no case on Icavmg hospital could they be demon- 
strated 

I think therefore, that suffiaently frequent and careful examinations 
would demonstrate Icishtnania present at some stage in the rash, and they 
do not occur m the ikm otherwise 

CojuJussons 

There sppcari to be no doubt that the rash is associated with lejshnunui 
infection rather than with s drug It occuia only when the patient is improving 
after therapy m these cases, but possibly also during natural recovery 

I think from these data a reasonable theory may be constructed. The 
leishmanial infection is evidently being overcome m the mtemal organs by the 
combinauon of drug and bodily resistance \ process then occurs somewhat 
analogous to the spore formation m bactena or protosoa when conditions 
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become \m»iuuble foe vejctitriT growth. The kuhnunu migrttc in Luge 
nxunbcT* to tlie tbn, cJKmng 4 prpoUr mh by ihnr phprcaJ proeoct, iod even 
entiling •ome cooJtittrtKm*! diiturbance Here m the tkio there t* i better 
dunce of mfccting in in»ect '.•ector if it u thut that the dueate » ipread tnd 
•o the race may be cootbued. 

K. CUTAKE004 LEIHIMCnAiU 

In addrttoo to thwe ikm rtahe* in trwted kaJ»-*iar ooe cx%e of pnnurv 
cutancQtu leohmantma has been eem 

Thw man had been to Abytimn ui I94J but lad renurted and during 
1942 ou in Nuiyuki m the Kenya Htghbndi He stated that in Maj 1942, 
be caatdied ha nose Tmh the merel nng of ■ button, od that *mce then a 
maity growth developed cn lua rvoe lo July 1942, thu was a fltitiah warty 
grouth about } inch dnmeter It rm found to contain certain numeroua 
mir*celfulir lenhmama. There w»a oo tendciwy to okentioa. 

It wai completely obdurrte to geoera) treatment (dunudino lUlbcnc) tnd 
to local treata^t mth emetme injecooo tnd tartti eroetic oumneait At fint 
n grew Itrger tnd more hirunant, and one or two aecondary uarta appetred 
00 the cheeh Leahmama remomed preaent 

After tbout dt mootha, chat la about the begmnmg of 1943 the growth 
conuoettced to dry tnd nrophv m the tbaesce of treatment. The kaahmania 
duappeared from acrapinga at about thia dme Bv \pnl, 1943, it haa ahnoat 
ConqpJctely draappeored 

Thu lewoQ correapemds more cloaely uith oneaul tone thu eepundia, 
and Maksox Babi (19^) rcourka on the chrotuaty of naaai letiotu due to 
the former The oon-couvidence of ruccral and cutaneoua Idehmanlam, 
vriule etnphiiried by \Usto\ Buir la denied by Kjw: and Dtrtv (I933X 
uho ftxte (hat onentxl aom eepundu. and LaJa-axar all occur m the Darfur 
P ronnee of the Sudan 

111 Deaths 

•t MMBrta. 

Fifteen out of twenty nmc of the ctaea from the 2/3 KAR, four out of eight 
of the other 1941 ctaea, and three out of twenty three of the 1942 esata total 
number of dealha twenty-two 

Th» waa a mortahty of 61 per cent m 1 *H 1 and 13 per cent in 1W2, or 
37 per cent cn-cr the wbole aenet 

All the fatal cases were confirmed by hndiog the lelabmaiua but dcren. 
Of half of these, were only cootirmed lo poatmorttm mitenal though ipleen, 
Iner gland or atemal ameara had been e\anuaed in life m seren of than. 

K. staviyAt muoo 

Fatal caaea were in boapital for so mxrage penod of 64j days before death. 
Tnnea Ttried from 14 to 140 daja The total ilh>csa was ae\cral tunes not tnore 
than 20 days. 
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C CAUSE OF DEATH 

UTiile of cour»e kala azar was the pnraary cause, many ease* died of com- 
plications of \*anou8 hnds, and it is these cause* or modes of death that I propose 
to analyze — 

Dj-senlcnc 5 Typhoidal 4 

Myocardial failure 5 Asthenia 3 

Pericarditis 2 Anaemia I 

Pneumonia 2 

I Dysentery — ^Three of these bad severe haemorrhage tcrminallj and 
this also occurred terminally m four of the other cases. TTie dysentery was 
persistent and refuted to react to any form of treatment. Lcishmama were not 
seen m the KtooU examined 

Dyscntenc symptoms beforehand occurred in cases with other modes of 
death Severe ulcerabon of the large, but not the small, bowel was found post 
mortem to account for the symptoms 

2. My'ocardud Fmlure — There was a characteristic appearance post- 
mortem of a flabby heart with a gelatinous degeneration In tno cases, death 
occurred wrthm 2 hour* of an injection of tartar emetic, and it is probable 
that this drug may have contribute to some of the other deaths, 

3 The cases of pencardilu were pneumococcal and the distinctive and 
fatal part of a commenang septicaemia 

4 Only two cases djnng of pnetmonia may giye perhaps a wrong impre*- 
sion for in seven other case* tome d^irec of bronchopneumonia was found 
postmortem 

5 The typhmdal type of death, while of coune just a product of teierc 
toxaemia, w'as quite a definite entity in the 1941 case* TTie patients were 
•cvcfcly ill, with high fn-er and duty tongues; they gradually deteriorated 
and became semi-comatosc Before death there was often diarrhoea and 
cpi* taxis. 

6 The axtherxsc type did not pre»cnt the tame signs of toxaemia They 
merely became weaker and weaker and might develop oedema or pneumonia 
as well as diarrhoea and cpistaxi* before fading out, 

7 One case appeared to die of rapidly vxcreastng anaemia due m part 
to blood loss from epistaxii and bowel haemorrhage He died before trans- 
fusion could be irranged. 


D POSTStOaTESl FI^’DI^QS 

Heart — Oedematous and flabby with a *011 of gelatmou* appearance m 
c\'er> case. 

Lungs — No specific change, though often a terminal pneumonia. 

Lreer — Some enlargement and congestion was the rule. In two cases 
fatty degeneration of the nutmeg type was seen and m two a fine portal cirrhosis, 
Leishmaiua often present. 
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Spktn — Enkrgemfnt invzmbte, often 'cry marked Firm •pletuc tiime, 
bat not €Tce»*rvcly hard and fibrona. Lnahxnania often preacot 

KUjttyi — ^All ca»e» tberaed cloady awefling of tbe kidney and oedema of 
tbe pwnnephne tiasne In three caaea there nraa neertma and partu] dtnntegta 
uon of tbe bmng of tbe cemvoluted tubolea. 

BtKztf — ^InflammatiOtt and mucoaal damage naa frequent Marked uJeera 
uoQ of the Urge boirel naa noted m four caaea, and oedema of tbe bowel trail 
us two otbeta. 

GUndt — In addition to tbe tendency already mentioned to lympbadcrutta 
of dtercBil hrmpb glaoda, the meaentcnc h tnph gUnda n ere noted to be enlarged 
in four ooea 

Bm* Marrvte ~~Thrrt waa a tendencr to hyperplaaa In two caaea red 
marrow wraa noted in the tibue Lmhmami alwitt present 

Gf*fT*I — Emaaauon, aiuemia and oedema of the mstiea were frequently 


I\ HA£al^TOLoc^ *,VD LiflORtToan Diaonosis 
t aED 81000 CEU* KSD RAXMOOLOeP* 

A aeeoQdary anaemta dctektpa sooner or later to tU cues As tneottooed 
under cojnpbcatioaa. tbs oiay be so arsTTe *a to be the moat mportant ajmptom 
It ts probabh due to a combtnattoo of causes, rpstaxta and bowxl or other 
haemorrhage oo the ooe hand and a deprcaatoo of the haemopoietic fuocoon 
of the marrow \n ((memif and also direct paraatoc inviaicm on tbe other 

The average of blood counu on admuaion for all cases wu 56 per cent, 
haemogiobin and 3,365 000 R B C per c mm the range betng from 90 per cent, 
haemoglobin and 5,2000nr> R 8C to 17 percent haemoglobin and 1,300000 
RBC 

If iJwae cases were tscn dugnosed and treated at once, the anaettua could 
become rapidl} more acvere Examples are 80 per cent Hb and 4,330,000 
RBC cm entry down to 30 per cent Hb and 2,120000 R-B C after 5 weeks 
90 per cent Hb and 4 700 000 R B C on entry down to 30 per cent, Hb and 
2,180 OflORBC after 6 Weeks and 50 per cent to 20 per cenL Hb m 2 weeks. 

If w e take tbe average of the lowest blood counts recorded for each patient 
we get tbe much lower figure of 37 percent haemoglobin and 2,5200001^8 C 
a figure which would have been lower atill if more blood counta had been done 
at the worst stages 

Tbe snseima does not react astafactonlv until tbe disease has been com- 
pletely eradicated Even tbeo tbe response to adequate doses of iron good 
diet, and a fur amount of hver by mouth, was rtiy alow aeveral sreels or 
raonths beim- needed for more or lea# normal levels to be reached. This is 
timilar to the ansemta of chrome maltna 

The avenge of blood counts on discharge was 72 per cent haemoglobin 
and 4,165 000 RBC per c mm which tbongb krw ts not far be low tbe average 
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Afncan counL Pauents ^\ere not discharged unul thej had been at least 2 
months well and symptomless. 

Blood slides showed no gross abnormahtica , there was some poiJalo- 
cytons and amsocytosis , the appearance probably approximates to that of 
Trowtlls (1942) dimorphic anaemia. 

hlarrow smears were examined, more from the diagnostic than the hacmato- 
logical point of \new and in any case require considerable experience to interpret, 
but no marked changes were noted except m long standing cases where the 
macrocytic cells containing letshmania presented a special and remarkable 
appearance. 

B WHITE BLOOD CELLS AND DIFFERENTIAL COUNT 

The ttiferation in the white blood ccUt is \ cry characteristic of the disease 
and IS of value m diagnosis. The alteration ts two fold , a 8c\-crc Icucopenit, 
and on even more seiere granulocytopenia with a shift m the differential count 
to the lymphocyte. This change appeared to occur early m the disease, without 
any recovery until symptoms had ceased for a long while 

The white count improves as a result of the treatment but only very slowly 
and even on discharge aJfter 2 to 3 months without fes'cr or anj signs of infec- 
tion still remain low This, however may not be due to kala arar as there 
IS a tendency m all white counts in Afficans for the noimal excess of granu- 
locytes over lymphocytes and mononuclears to be lost 

Average ccunU of 67 coxa on entry 

Total W B C, 3 100 (Polymorphs 1,300 41 per cent) 

Varying from ^V B C. 2,200 (P 220 10 per cent.) and W B C 
1 000 (P 600 60 per cent) to B C 6 600 (P 2,000 30 per 
cenL) and W B C 5,200 (P 2.700 53 per cent ), 

Average ecunU of 37 cases on ducharge 

Total W B C 4 500 (Polymorphs 2,250 50 per cent.) 

Varymg from W B C 2,400 (P 1,000 38 per cent ) to W B C 
7 400 5 600 74 per cent) 

In fact, the numbers of polymorphs on discharge were nearly double the 
numbers on admission. 

In two cases agranulocj'tosis occurred. One of these died, the other was 
stimulated to granulocyte production by an attack of lobar pneumonia. Granu 
locyte production can also be stimulated by other diseas^ f n nse from 
W B C 1 400 (450 polymorphs) to 16000 (12,000 polymorphs) after an attack 
of dysentery 

C, FINDING OF LEISHSIANIA 

This has meant m practice the examination of smears from punctures of 
himg tissues and smears and sections from postmortem raaterul. 

The following tissues were examined — 

Spleen smears from puncture, and postmortem material. 
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(\\ JLMLTNCTOX \oixe), m <irug not contamrag itUtrcHiinr both of thcK for 
iQtnresou* me. 

a. CAsa xoT uta anyo jlst or naxz rovm dh.cj 
\ tne caie* (acr cQ dwd, aB proved two h\cd, one proved) 

I Trencd qouune tuJphJtpjndme, Wood transfunon, died liter 3S day*. 
Prored PJVL 

2. Treated qumine, and »nt»-dy»eotenc tncuure*. Died after 15 day*. 
Prmed PJVl 

3 Treated \ A-B 5 < 0 8 framme Trvpmanjidc 2x15 gramme* 
Died after 54 day*. Prmed P ^L 

4 Treated quuune^ nlphapyndme. Died after 47 dirt. Proved P M 

5 Treated trypanunudc 12 gramme* Spleen puncture poome DKd 
after 24 dayt. 

6 Treated tfypanwimjde 12 gramme* (optic oeimtu) Spleen puncture 
poiunre Died after 73 dav* 

7 Treated qomtac ''plcco punaurc pmrtnc Died after 24 daj%. 

8 Treated trypartamide 11 gramroea with ao reiult. Fever *ub«ded 
epootaaeoualy User J60 dii freer b6 di\i obtetraUDn. Not prored. 

9 Treated trypartarutJe Ib griaune* mth oo reruh. Ferer sobaaded 
later after mompa. Stertul puncture positive 45 dan freer 45 dayt COQ 
rtleseeat ohaerraOoa. 

There «* bttle or nothing to wfgeat that irvpanaimde earned any effect 
OQ the coum of the dtseaae 


c TABTUi nunc 

Theae arc probablr ben divided into those recciMug only pxittal coortea 
(lej* than IS grama) thoie receo me full (2» grams) or erven muJtipIe couriea, 
and those rece m og first tartar emru*. and later oth^ drug* 

Tartar etneuc was ■drmtunered latravenouslr ms for bilbamasu m a 
strength of 1 graaa m 2 cc water dosage 1 1 ' 2, 2, 2, 2 up to 
25 gtami m^ioni altenuite dan 


f^ttruaJ eWrm 

1 OUnd puDcture poenne Tartar «tu»oc IS grrow So mpoewe 95 dm m 
bcnqxiil Died So dan after coum 

2 Lrrw puocturr powtm TE Wi gtam* So mpotae Dwd dnrm* awrae 
33 dJT> >r> boapetai 

3 Poatmoram poamn TX J3 graint Tampernorv noetecU 2 week* btrtrffowrd 
foTth^T tmoc^t Chad 83 dan after couTM H dart m boapioL 

4 Spkm puocrm ptmstm T E 7 gnma b«a, reipow bar died of dnatterr 
dwriisf coune 45 dan ra hoipitaL 

5 Spleen punenm pcaatre T E 8* gnsia So rtaponaa Coaqwtd and daerf 
■ftar in^aceww 9~ dap m betpea! 

6 Spietn pnneaurt poanm T E 9 fiasa* So tmeaise Dad durina gaattao m . 
22 dap in hoaptnl 
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7 Not prcrv-ed. Clinical duuiiK»*i* only TE 14i gnuxt 12 nekt febrile before 
tartar emetic, 5 weefa afterwards no rolapae 

Full Cot/TMi 

1 PoatmoTtem poaiove T,E 27i grains Temporary improvement half wa> 
through course later detenonted Died 26 days after course 62 days in bcsroital 

2 Postmortem pocOTe T E 27| grains No response Died 25 days afw course 
97 days in hospital 

3 Spleen puncture posttne TE 251 gnuns Temperature down 5 days Died 
60 days after course 92 days in hospitaL 

4 Postmortem positive T E. 24 grains No response Died 72 days after course 
140 days m hospital. 

5 Uver puncture positive 23 grains Temperature down 7 days Died 

48 days after course 89 days in hospital 

6 Postmortem positive T E 251 grains Temperature down 7 days Died 90 
days after course 131 days m hospital 

7 Spleen puncture poeltiTe Two co u r ses T E 20 md 21 grtins Temperature 
down during first course but spleen did not shrink from 4F + to IF 4- until second course 
Afebnle 7 months and aplcen leas than IF + 2 months beftire dachsrge 

8 Spleen puncture positive T,E 25 grains Afebrile after fi\T injections Spleen 
shrink from 4F + to nil 2J months observation without relspse 

9 Spleen puncture positive T^ 22 grsJns Good response afebrfle spleen 
shrank frmn 2F + to ml months ohservidon without relapse 

10 Not pwed clinieal disgoofis T E 39i grtios (fwo courses) Afebrfle during 
second course 6 neeks obsemtion without relapee 

11 Not proved cUttical dngnosu T^ ^ grams Temperature down half way 
through course 1 1 mootfat obtemtion without reUpse 

12 Not proved, critical diagnosu T E 25 grams Temperature dropped towards 

end of course 2 months obaemtioo without leli^ * 


Cauf that Rtiapud and coer* LtUr TVtaUd tcuh Other Drvft 
\ Liver puncoire positive TE.21iemna Temperature down half way through 
course and afebrile I month then relapsed- T E. 30 grams Temperature dropped after 
three uyoenonj Relapse after 3 weeks T E 20 gnuns Temperature droops towards 
end of course Relapse after 3 weeks At no point did the spleen shrink, but rithcr 
mcreased- 


Skm rmsh positive (ister) T-E. 25 grains Tempenture d ow n after five injectiom 
but rose immedistely they cessed, ^leen Increased. 

3 Spleen mmeture potinve T E 28* grama. Afebrile 3 weeks before relapse 


3 Spleen puncture potinve T E 28* grams. Afebrile 3 weeks before relapse 
spleen remained large 

4 Spleen puncture positive TX 25* grams No complete remission. Spleen 
rrmamed large 

5 Spleen puncture positive T E 32 grams Renusslcm 2 weeks then relspae 

6 Spleen puncture positive T.E. 24* grains Remission halfway through. 
Relapse after 4 weeks Another remuakm lasting 5 weeks after pneumonia, 

7 Gland puncture posime T E. 35* grams No response 

8 Spleen puncture positive T E 12* grams Afebrile for 1 month SUght fever 
for a week snd then afebnle for 5 weeks before relapse Spleen remained large 


Sxanmary and Condusions regarding Casa ireaUd mth TarUxr Emetic 

Out of twenty seven cases treated with tartar cracuc, twelve died and seven 
recovered without other treatment, but of these Utter only three had the 
dagneau confirmed by dacoreiy of the pmiites In addition, remuaionj 
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Tiiymg from 5 d*y* to 5 »e«k* were produced in eIe\cQ ct*e», tnd rto *pprc 
cable remimoa m rane oeea, Thfl ghr* ■ recovery r»te of 25 per cent (tU 
c*»ei) or 11 per cent (microecopicelljr proved) under t*rt»r emetic trcitraem 
whiA U not much better thin the figures for No trea tm ent at all, ns^ 
22 J per cent (all cases) and 11 per cent (mkroacoplcally proved) 

However some of the cases, afterwards cured by other drugs, were pre 
smnably kept ahre by the tartar emede untd other drugs became aTSilible 
and this Taloe of tartar emetic a cemfirmed by the 55 per cent of temporiry 
remissions produced by its use m oon aoccesaiiil cases 

Tartar emetwi ta not a peasant drug tt pmduccs cough, chest ptiO-, and 
great depressloo just after injecnon, ao that petients have often refused to 
contmuc rtith it it h easy to dsmage the vems with it and to produce abscetsea 
m the arm, and it is a definite poeson with an action on the heart for one case 
died of sudden heart ftflore within an hour of injection, and others appeared 
to be hastened towards heart failure by it Pathological changes m the clectTO- 
cardiogriph during the trestment have been discussed by Maujztb and RsAUts 
(IWO) 

Tartar emetic appears to be valuable in the treatment of kab-azar in India 
and Assam Bsm I^) hut not in Chins or the Sudan (Kak and 

SATt 1940). Experience lo (hia senes reaemblea the Sudan cases. Ttrur 
emene should aer er be used if other drugs are avaOshle, but m their absence 
it » pe rh aps better than oothiPg 

p ANTaiOUAlAft 
(A cnvalent bthlum salt of antunony 
3 cc ampoule containa 0 01 gramme antimony ) 

This drug was used in i half hearted way m 1941 giving one or two injec- 
tions intrsmusculsrly with no obvious results Two cases were aocccssfulh 
treated by rt m 1942 

1 Letshdismt found in erewed tlind No accenibk mns Treated by miee 

tnn of 4 e amhiacnalcne tntmnuKruUriv on aJtcmarc dxvi utim? 78 c c nere arvei] 
Te mp cT t lure down by slow tyw bafneen fifth and tetitfa uijcc tio oa if after 40 c c 
EleraJoped cutrfDeoiM fnthciMWtd No relapae after 7 montha No unttmard 

rcfuha of m^rctioni 

2 Spleen puntture poatti> e I l»d couraea of tartar ooenc (30 gmna), djanudino 
atitben* (115 giuLBuea 1 6l gruna nes I 13 framme^ aod area rtibacune (2 15 iniiniiia) 
wrth relip a ea after aach Spfeen bid tncreaMd to fiF + but ihrank after urea «nhTnli..H| 
to 3F f- Wa ruEETunj ferer 99 to JOI P fw a fo r t ni gfat wlieji «nfh,arTMlm«« ctanmttced 
ai aD Ten# had ^ now been deatioyed 4 cc «a» fiven mtramuaculariy <« altaittato 
days to 56 c Tamparmture normal by fifth mjecnoc. Treatment cea*^ oo accoimt 
of fhaesJ abateM frocn mjectto oi No rekiM alter 6 montha (prenou* loofeat mtanma- 
tioc 7 weefa) Spleen only palpable on rapiraran 

Tliese two esses cuggesl thst atuhioiiialtDe is a usdul adjuiKt vrfaere intiw- 
Ttoous therapy is difficult or unpotsiblc. Large and intensive dossgs is neces- 
sary such ss 60 to 80 c c, given 4 c c at a tunc on tltemate days. 
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E. UHEA STIBAiTINE. 

\ compound of urea mth p-anunophenylstibimc aad, introduced bv 
(and apparentl) manufiicturcd by) Brahmachari He suggests two methods 
of dosage for adults. Standard 0*05 gramme, tismg to 0 15 or 0 2 gramme 
intravcnouslj m distilled water giving injections twice a week until symptoms 
disappear Intensive Daily mjection 0-05 nsing to 0 15 gramme for 7 to 10 
days, total dosage 1 5 grammes. 

This drug has prmed to be the most valuable we have hitherto tned, 
but our dosage has differed from that of Bruinuciluu Me have used it 
according to ^rec different schemes — 

(<i) Sloa Josage 

(correspondmg roughl) vnth Brahmaqiaju b standard dosage) 

InjecUons c\crj 2 to 3 days, startmg 0-05 gramme and gradualU rising 
1 otal 2 0 to 2 5 grammes m 15 to 25 injections m 20 to 50 days 

Eleven cases were treated by this method (all confirmed microscopically) 
The average time for the temperature to come down to normal was 20 days 
and varied between 13 and 35 days Fi\-e cases relapsed later 

Reteboos Two cases showed a nse in temperature with the first two 
injections, presumably due to parasite destruction a few complained of tight- 
ness m the chest after injectioiL 

Evidently this dosage while it e\entuaiiy brings down the temperature 
IS not adequate, as nearly 50 per cent, of relapses occurred Thu is confirmed 
by one case who did not even respond to the spaced injections, but responded 
wittiout relapse when mjeebons wer e given daily 

(6) Recommended Count 

(correspondmg roughly to Brahmachaui 8 mtcnaiic course but more drug 
given) 

The pabent is gii-en 14 daily injccbona of 0-05 0 1 0 15 0 2, 0 2, etc 
Total 2 5 grammes 

Nmc pabents were treated bj this method (sctxn confirmed microscopicall}) 
The average bme for the temperature to come down to nor mal was 5 da}*8 
and vaned between 3 and 8 days. No relapses occurred. Four of these cases 
showed the reactionary nse of temperature after the first or second Injecbon 
but no other ill-cffccts were noted. 

This IS the recommended treatment for all normal cases but may perhaps 
need modificabon for cases that have been missed for long penods (Sec next 
paragraph.) 

(c) Falal Cases 

Three cases died when under treatment with urea abbamme. Ah these 
had been ill for a considerable penod with the disease before diagnosis and m 
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controt to «*rly cues had \cry numbers of {uruitcs present. \J1 ucrc 
uueinic, and in t 1<7W *ute Tbey died, with some exscerbtoon of symptonu 
after the «\th or sereruh rajectioo (0-9 to 1 I gramme) 

It i cems possible that inhere tbere are large nombers of paruitea and great 
debifity tbe patient s condiUon should be bmlt op by transfuatotu unul a Imel 
of 50 per cent, faemoglobta tt reached acd that smaii do«es (0 OS gramme) 
abould be t»ed for the first wedL On the other hand, equallv decared or 
anaemic patienta did ucH on the recommexided course these paticnu 
might have died in any c«se 


(d) iKtensTCt Comryt 

Fire cases who had rebpsed after prevtoos treatment mth urea tubamme 
(skw dosage) dmmdino aulbeae tartar emetic or ranlciplc ireaimenta, arerc 
ra cceas fidiy cured tnth an inteoatre course This idea was tugsested far the 
ImpTwemem in retulu with the rcliOTcly intensive rather than slcm course 
and the absence of onpleamit symptoms 

The dosage used uaa 0 10 2 and 0 3 gramme daily up to 2 7 grammes 
in ten injectums The tempentture came down in 3 to 5 days and there a ere 
no r tla p^ Rapid shnnkage of the spleen also cook place 

Si tmmt si > ^ Cam «esiA t/w Snkmute 

} Sim serapDif poeoie Oam) Re)a;psc* ahfv moporan nprornaeat anh 
ceursu of cutvemMic creeti) end dtaeoKtofictLlbrns (9~0 eng ) Go eu 3 U rnoneno 
of urw c^Mtenas (mber skmir aa t u eew ndecoaca to 41 djm) T n a p waturo •ectisd 
sftvr 11 but spleen axm^ from SF + to 3‘P x A pajaiUi rwJa develops oo 
to fsc* Kt l e f epted 1 »e*k after e omp l mm the coune i Bn p w cura twmg rspuffr 
and seiort epertsus omtmnc Tben p>et> dKOiKlioo sntbeno (I 10 rmanes, vxl 
1 30 fnmenet siid ! 31 gncnmet) m the cmrss of the next ~ mnn^ «nh tEraponrr 
ioxpnweosnits foOemed by rsUe*n FowQ> fnen «n unmans course of urea stibcxotie 
(2 7 a ramnif i m ten duly injectxirs) tnBprtature settied in 3 dsn i and apl^ thraak 
to 5F + ftom bdof « Q b«pcs>d Cbc ombibcuc iwardt tbe R I F Tina sea foOcmed, 
after a nsonth a uUuisL by e second csxaUr course sa the apken aaa «TTn sp 4. 
be had a shtfat fericr tnui T«9 codbifaa after thia. the tpken %aa not patmble Iw had 
no fttrtbtr rtbpae and h» ^enml knatoanusd (alucb had been posttrre) hid dned im 
md disappeared acxd «ai najati»e for teiahnunta 4 moiuba Utter ad} and fir 

2 Splcan pwoemra ponare Relapat* after wmpoiaey aupr in cmeots aith ccuiaei 
of tartar cmetK: (ersuts 3ll>, aod diatnKhtto ndbene (1 15 t:JM i ijo es, lOl 

1 13 framnn). Gncn 3 LS ire tti i n ea urea snhamine zo seMaittm n^errtxeu cner flO 
days Hia fsrtr did nn cobsc down imul the end of rise coursa and be rtisj^ed after a 
fcatiDtbt Later cured a hti. artthtfanagn* 

3 Gkod puncture pciaima RaUpaes after tttDporsry faftpctntmmt soh ccurscs 
of tartar etnatK (35 1 (naaa) djaoddtoo atilberw (9SU eex ) Green urej tilMnuna 2 4 
Xcniuncs la 30 troecnooi ONer 4S ttaya Taxmxatora dxJ not const dems uoni after 35 
days Ooe iBottth Uter no rebpar apkeo had ahmrdi ftxaB wefl bekm tha tTm^n h- m to 
IF + T»o montfaa later eery nefl 00 rebpae 

4 OUfid puactuTC pcMnrrc. No reapooaa to disscodiao stdbenc mg ). Cn«n 
urta adbaratne a-OS gaxtaina m t^CBty-tao iiyecODCs am M daji Temparacas emat 
itewn haU may through coursa. Iso rakpsa ua 3 tnoutba. 

9 OUDd jKotetore poalthe. Ohm utm atihemcne 3*5 ervomes to 14 daily ird«c 
n— ■» \ecy s c ra rdy iH suth aptrtcns, taktaral otma medta, anaemia (10 par cent Ifo) 

\ 
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necdmg 2* litre* of blood tnimfuition ■nd also bed tore* Tempersture (krtm hr end of 
courte ^leen thrunk to nil from 3F + 3 wek* liter dereloped dermal lejjhminoid 

(poritn c •craping) with wow ftrer Vi t* given a •econd mtentmj coutm of urea itibainlne 
(2 7 gmnme* m nine daily miection* of 0 3 gramme) Fever may hive been due to large 
abtee** in thigh. No lelapte after 6 tnontfaa. 

6^ Spleen puncture pom&ve. Given urea atibaminc 2-65 gramme* fourteen daily 
Injection*. Temperature down after third Injecoon Spleen ahnnk from ^IF + to 
niL No relap*e in 6t manthi 

7 Spleen puncture poaitrve Dicmldmo atilbeiifi 1 25 grammea relapao after 3 
week*. Inteuaive urea ttibamioe (2 7 gramme* tmteen dally irjectioot) Afebrile after 
5 diya Spleen ahrink from 2F + to mL No relapte m 5^ month* 

8 S^een puncture poaitfve. DiamJdlno atflbene 1-05 gTamroe* relap*® after 3 
Tieeks Urea ttibcnalne 3-^ grammea spread over 42 day* temperature den^ half way 
thiou^ couiae^ and tpleen down from 4F + to ju»t palpable, 3 weeks later dermal 
leiihmanold (ponthe acraping) 5 wee k s later spleen in creas ed gradually to 3F + and 
a very *Ught ererung pyretla of less than 99 developed. InteoaiTe urea ttibamine (2 3 
gramme* eight daily ipjectiana) caused the tpleen to ihnnk to nil, and alto the rash to 
dry dp and b ecocne negative No relapae In 4 months 

9 Gland pun c t ur e potltive Urea ttibamine 205 grarnnif* 18 daily ipjcctiona 
Reactive high fever after two injection* temperature down after ten 1 week after 
pletKin of course (2 vreeka afebrile) relapse Given diamldino ttHbene (1-21 grammes) 
icvpoose with febrfle production of dennaf lei*hmir>ofd, but rtlapte after a month, Inten- 
trve urea atibemme ^ 7 grammes ten daOy iiyectioaa) brought tanpeiaturo to normal 
after 4 days and aplem from 8F + to IF -f- in le»* than 4 week* No reJapte in 6 month* 

10 Spleen puncture pewore Urea ttibamine 3-05 grammes 16 a^ections in 29 
day* (duly miection laat 9 day*) Temperature dropped when treatment wa* mteniifled. 
Spleen shrank from 2F + to tdl Enveloped deim&l lekhmancad (poai tl ve acnping) 
6 week* after course which faded and bec*^ neg ati ve in 1 momh. No relapse in 8 
months 

11 tcTBpnig (later) podtire Urea ttlbemine 2-S5 gramma In fourteen datly 
injection* Reactire peak* of fever after fim three IpjectioD*, temperihirB dmm to 
normal after six. Dermal letahmanoid dereloped 2 to 3 week* after courae with poaitive 
■Jdn scraping. Rash faded and became negative In I numth. No reUpao a^ 7^ mnnt > w 

L2 Ghmd puncture poritive Remission and relapse with diamidmo rtilbene I 25 
gramme*. Urea »tihamine 2 15 gramme* 10 ipjection* m 43 day* Temperature nonml 
after 20 day* two febrile reacriw later with TOoeantnee of dermal lelahminoid on face 
and then on body (ikm *cr*ptng pod&ve) AWirilo for 14 daja then relapoo Steady 
increase of •plcen from 3F + to 8F + Intensive urea *tib«nino (2 7 gramme* ten daily 
injection*) temperature down in 4 d*y» *pken to IF + m 16 daya In 2 month* rash 
atrophied and neg ati v e . No relap*e in 0 month* 

13 Spleen puncture poaftive Ura flhamfne 2 5 grammta in fourteen daily mjec 
don* Reactive hyperpyrexia tecond mjection, afebrile after four Spleen IF + dis- 
appeared by end of course. Slight rash tasting 14 day* developed 7 daya after coune. 
No relapae m 8 month*, 

14 Spleen puncture positive. Urea ttibaniine 2 5 gi ' amnie* in fourteen daily imec 
dons, Re*cdvo peak of fever after first injection. Afebnie after 5 day* Spleen IF -f 
to nd by end of course No relapae m 6 j mnniy 

15 Gland puncture pottthe Urea •tibamme 2 5 gr amm e* In 14 daDy injection* 
Rcactr-e peak of fever after first irijectioo. Afebrile after 5 day* Spleen 3F + to nil 
by end of course. No relapae in 8 nioctha. 

16 Spleen puncture pcaitive Uiea stibamme 2 5 giauu ue * in 14 daily iniectiona 
Initial reaction, afebnie after 3 day* Spleen 6F + to IF + by end of course, NoreUnw, 
after 8 j month*. 


17 Gland puncture positive Urea ttibo min n 2-15 gramme* in 19 daflr Inl rr^ 
AfebnJe after 14 day* Spleen IF *f to nfl by end of comae. Slight fever atmd^ 
course for 2 day* with appearance of dermal leiahmanoid which faded In 6 wmIc* Mn 
relapae after 81 month* 
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IR. 8pk«ii fWncwtnr powtive Lr« «n%ST'm< ~ W grtflatoe* oi J fcj^ctKXU m 
26 d*r« A&trik «ftrr 13 dir*. Spk«n mnaoed I*iyf SF - br end of ««r*e hux 
<fi»«pp««Ttd io jwrt 2 iHoeth* No r»J«p** in S cnawa 

Gixad p u ttra m pwth rf (Jm tuhwujK t 10 frBnttx* m <4 tajvtntn* sn 01 
dip AfduflcilMx 14 dJjN SpJwi 3F + Mr nO. No T«bp»: m 10 oaoA* 

20 ^ Not px oet d ndcroeie t riciny U«» i rth m aw 3 5 pinsnoi m 14 diJr uyec 
AftferiSe tftKT 5 dip. SpWo 4F •+• M» «1 No ctl*v** wi 6 tnoeahi 

21 'Not pccrrtd tDKtvtcOfie^ Urea niftsohm 2-6 piuine* la f«dvc dcir 
tqfa aM30» B«o»r treataaeot cptmxM ftrer anaemia It p*t ctrrt necewustmc tacrn- 
fuMoft. Spaces 6F ~r- Temper Mi g e dovn m • dap, Spl«n IF ■*■ at end of ct«r»e 
J miafHii FD> *0 pfr east, aod »;4 kq no* pxipahic No friapje m * mfiatia 

22L Fnanoonea pMmre Died of dv ie nu iT afrer I Id Firnmei am <cibainjnc 
\trf tes* n oin bf r of Uahnurda. 

23 Gland pwttar* poaitiT* fi rtantha undAX»<M>^ Knaemu and cenrnl 

j'MrW mJ , ITK an p»-r r^f ^ «Twj > **0 |rT«Tqnra nm «tihamw» l>«d 

cl iwoorea. \cTy Uxt^ map her of fcmtmama, 

24 Spteexi pnacaore paan^ Cm atibasdne 0 9 pagtf oc bactootitibcci dropped 
ejtdcliT’ to 15 per cent. Dt^ p«rd> of anaean befon tnmafiM>cn cwld he errm l,anro 
nggaher of (eahnMrau. 


r 4 4 -OU>UDINO tutscst OH M & B. 44 

Thi» drug was introduced br Prof VNvbjijncton lowu ^Lontt and 
^OBCZ, lOTS) wwl found to be. mrputoadd *nd abo of raiue in Indian kila 
sar fAfion cad ^osi:r 19^^ iuu and Sati (1940) reported fanronbh' 
oa tt to SadcQ kah lear Tb^ obmoed imisfdute msprerv etnent in rveentN 
four cat of tireotY-etght ca4«t, btn were only able to follow up four ewe* for 
4 tnofitbi ^Kie did oot rebpu Tliar total doaage vaned from 750 mi;: to 4 9 
gntmoKN mad tirey were crendiag mwa r d a a rrlatiTtly imewire cour>e of ItW rag 
dadr for 15 daja. fidlowed by a amuUr eourae after a week a uUersal loul 
doaage, 3 grammea, or about €0 mg per kg Thm do not ipecificsrllv mention 
reliptea, but recount nacerbauatta of fner on commencing new couracs 
VmoogM compSotiom they bad avacopal atiadc* wub coma {rpiic*) jnd alao 
brexdilcstnen giddinesa, end \amnurg 

Tbt drug t* not very acdablc but lOtng can be dmdsed ml t of du- 
uQed water It u gireo uma r em mab 

RtiuUx — Fourteen casa were imted wtih Uaa drug No abtolatciv 
dentute acbeme of doa^ w*» ojcd but about 1 to 1 3 grtrataea ui twthe 
injection* apread orw 14 to 30 di\* Of the fourteen caaea ♦erec were cured 
(three o/ thoe had haul prerota tarUr etneue ireatrnem) one of thoe relaptujg 
once arid twedmg a accond coorie Counea of treatmeot m fucc:eaaf<d cases 
varied between gramme* m o»ebe dax and 1 IS gramrotk m 29 dara 
to the onh intom>e coarse raed, 2 5 grammes in 14 da^ 

lo the te\en esaes not cored, acreral coursn were tried on «otae and 
there were in all eiemn rel^isn and twice no respwjse to the drug Kespoose 
to damidmo •ulbene u *l 0 Tref than to w«a *tibarnine» the temperTture beconv- 
uig normal between £ and 32 dsra after atartmj Cfeatmcnt, wrth an average of 
12i dtjx 
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The rclau\'el> xin»ucce»»^I results wth thii drug srt. zzxC T-rrS 
due to inadequate dosage and loadequatc interuitv of ta gr rr- 'TZs: 
for this arc mechanical, m that diamidmo stslbcne is not “sirr 
m 10 C.C. and that suitable synnges holding more t hrr 2 rr-rrr 
to obtain medical m that the drug has some unpleascrc ’-tret , 
set out in detail m the next paragraph. The only case treast" - 

a course of 50 mg lOOmg ISOrrig and200nig ^nv-to2'5c=====--r=r*: 
mthout relapse and it is hoped to tr)' this tvpc of course zzrrerf . . 
epidemic occurs 

Toxtai} — Unpleasant sensations of tightness iq the tr 5r ■~-r 
through the \etns or of great depression occurred m afcogi — - 

cases Vomiting only occurred once It has already been -w;- 
drug was suspected probably without justificauon of 
In one case collapse occurred which was found oa cairfhL cr-rm— >- 
due to an extreme drop in blood pressure (110/75 to 60 0 aij-rx:- - 
t cr> slow puUc, and relie\ cd by adrenaline Use of the drug Ecd z. 

These do not sound very senous but contrasted with the - 

ness of urea stibamine thev do not encourage use of the dr^r - 
patients 

Sumw^ary ef Casa Irrattd by DumiAtso StHbew 
I ^km scittping po«iUv« (Uter) Reltptc after utur 

(fl) Dumidmo atilbeae 870 mg m aatren daily iqjectjQrj 
No rtaction* Spleen uxuJtered Relapsed 16 di>a tfter C 9 - " 

touise urea itibaiiiuw: -■ 

<i) Diamidmo irilbene I 10 grammea m raeht xottxxrjrx -• 
bauon at first «tth eipansion of spleen. Temperature^^ jf—T * 
ahrtrdi from 6F ^ to I F by end of course Relapie^j 45 ^ 

up to 5F ^ 

(c) Duonjdmo sutt>ene 1 iwammea in thirteen uiiectKe, '* 
tuic demn m -1 days Spleen 4F + Reiapaed 43 day* ~ 

(<0 Diamidmo stilbene 1 31 fframmes m fouiteec ° 

Inicrmifteni fever ihroush and after coune Spleen neJj^ 
umbihiais Later cured by intensive urea-atihamin* s ^ 

a Spleen puncture poutive Relapse after tartar emetic. 

(a) Damidmo mlbcne 680 tovi m mejve uveetWiMlrr'-' " 
oedema and spleen beyond umMicus (7F -f-) TeiQ»nfc_ 
spleen SF - Relap« after 5 days so treatment 
(tt> Dumtdtno stilbene 1 17 gratnmea m thirteen 
mre normal m 9 days Spleen nety painful at ftm, dow^'t ' 

Oedema of feet alio dtuppeared. Derma] t - T" 


— I Imhmtnoid c-*. r 

course 4 mbniha liter the skin rash after developbu ^ ^ 

drop^d off spleen still 3F no reSapae ** " <■ 

3 Spleen pimcture posrttve EUUpse tfter urtar et»- .. — 

stilbene 1 -20 grammes in thirteen daily Injcctioeia tenpentt«f " 
shranV. from 8F -1- to 5F r oedema of die feet d»at»!^*. ^ 

U No rrfapsc m 3 nvjmbs ' 

A Spleen puncture positive Rebpse after Urtar 

(a) Dianddino stUbenc 090 mg. m ftfttcn daily - - 
in lo dars Spleen doivntoSF by end cf ‘ 

spu^ enortnous SV n " 
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(4) DunridDCPQ •rilbw 1 >■* t y tuifu f* ra n* hne jn^fcaom m 25 drr» Tetnpcrt 
mre doirn m " dnr, Splftn 2F - I month •*«■ «««<• No rtiip*< m 3 mfwm» 

5 Splonn pcncmre p«arre R»lap*e •fnr urt« oivtic, >* cwm* 

(«) Dccauitno •tDbeit 1 txtxaam* m I** nv^ctwm Vtfarik m !- «»▼». 
RtUpw Bher 32 dir* r- u i 

(4) Dijonwiino •dibeit I"* * y r tuii OT r»etrf ify<rt>on» cn — dm hebnle 
cnitrpttocnt of ipJem 4t 6m \£ctyiW J** djri Knni from 

T - TO JF - 10d*y»*ftfi«Mm Rtlaf** rfur 3ir>t Few Kid *p}«n 8F + 
(f) Dansiiijno rtillw* 1 *3 gi e u ne * 13 oyeitjon* m 25 dm Af bnic 18 dm 
Rett^ After 52 dxpi 

Liter cured witfa am labnmne ind ■ndunmlmf 

6 GitDd puDcnae pwrtrr* No mpomc to arm anem 331 jr*®* l>uKi*duio 
•titter* 860 in». Ktwea dish iry«t*om MthtHe be end of coune Relip»e ifter 2" 

dar* 

Lkct cured hf om lat K r uj x 

‘ Sp l een ponctxtre p n mt >e Rehipee •firr reepocae to arm mwin. i c^rxicii 
Vett (l^far feecT onfr btzt not 6t md eplecn 6F — Dtgmdmo ndbetae I c i MBma 
r»tlT« lajecpco* m 3 dsji No ferer uin 2 dm bpleen *F -- oolr bt end of «Ki»e 
No rcbpee in 3 enacdK 

8 Larer ptmnure ponme Pxrml rapticM* «ftii three cvurm a mm rmeijc 
4 torgohe kea m e gu br few *mee Im ounc SpWen 4F — 

Pagadaw tttJbene n gmn ae e t«elre duh ai j e cu one \fcbnle ifter 4 djtj» 

Spleen dnappcKed i inoefh Um 
Noteia^ A SI taOKti^A 

8 Glmd puQ gu f* p un tr ee DumdiDO mibene 8:>' cof reehe dide (r\fecewm 
No rmw rw e Caml • th um ttibmaat 

10 GUod ;uoeojTt ponut T Spken 3F Duoathne nftne 2 S craTBmn » 
14 dadp uaje e t M Pt. Tmtpemure deran m L. dm DereioMd uho} oerroM. «.la^ 


II S pte ca pootrCLsre p mm re Dtsctudxoo itdbenr 1^5 ttcmne* m tiethe dadp 
jjyt t ioai TetDpemire do«na tn 8 dm Rrbpa* aftrt dr^ Cuted wtth cem 
tobamtae 

1 Spleen paiKttcrc poKCPe Ptwrndmo vtdbeiM I 25 gnanme* tomcen nj^et 
tjfca in 20 dm T ernp e tam re dg»n m 18 diy» Relipee m 2l to 23 dm Cured «nh 

uma tnbxmiM 

15 GUod pt iDcb i r e ognu ee CAntodoM Kilben* ) ^ fcmome* in fo nrtn daJr 
mjecnoet Teinpenture ooArn m 4 drew Relepae after 22 dm Cored oroh am 
iCibKisne 

14 GUftd pUDCTUte p o Kn ee DuKcudinD etilbenr I 23 m fo ur t e e n dslr 

raecntna T tiup e ra mre oem tn 4 dm No rebpee m P n»nd»- 


C UJOmONU, TiraL\5T 

Whik in il] cues srmptenatic therapy tad the treatroeot of such com* 
pbciuotts as bronchitis xod dysentert is eccemry there are sosne addiUooa] 
pnxednrts tbal are almost »peci6c, and others that arc valuable The most 
nnportant u Wood trgjafnsKm 1 have mmuontd that secoodar) anicmia a 
common, that in sciert cases oedema occurs and th^ cptstaxca and other 
nraccos bleedings are frequent comphcaaons TTie beat and. in fact, almost 
the only treatment for th^ coaiswu tn trazuhiston. While smaQ transfuaians 
(1 pmt) are a help the good effects mar be rapjdJv lost, and as a annuel of per 
fectioa I «txiM rtcoromend coatirmoot dnp trantfosaan oB a figure of at least 
50 per cent. haemo£lobcn is readied. Specific thcrapr (e g urea stibamtne) 
can be added to the dnp 
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There i» reason to believe that blood transfusion has a good effect on the 
se^-erc dj'sentcry that may occur m kala-aTar (comparable wrth the effect in 
ulcerative cohtis) 

The onlj enl effects of transfusion arc first, the strain on the heart, 
\\hjch IS avoided b} a slow dnp and lessened by the improved nutritjon result- 
ing second the tendeneV to pulmonary ojngestion and pneurooma this has 
to be risked and infection treats with sulphapyndine. 

Diet — These patient* cat well but bum their tissues rapidly and cvcr> 
opportunity should be taken to iroprtnc thar wasted condition with meat, 
and diet rich in all ntamms. 

Iron Therapy — ^This appears to be logical though the response i* not 
dramatic The marrow needs every aid in its task, made difficult bj infection. 

Lxver Therapy — Probably best tackled by adding raw and lightly cooked 
li\er to the diet Injections of Irver extract do not produce any marked reault 

VI RFLAi*SE3 A-VD CWTEJUA OF CuRE. 

A RELAPSES 

It will have been noted, that relapses after apparent cure hate been a 
frequent occurrence perhaps due to madeqoate therapy This unfortunate 
tendency makes it more difficult to know ^cn m fact, a paaent is final!} 
cured- Amongst the sixty cases, or rather amongst the thirty-eight who 
recoi'ered there were thirty-one relapacs after temporaiy ctire in eighteen 
patients The period between the end of the course of treatment and the 
apparent relapse varied between 7 and 73 dap with an average of 25 dap 
2 J month* therefore, appears to be the minimum period of observation ncceasary 
before pronouncing a cure, and 3 months more desirable No relapses occurred 
in padenta who had gone longer than 21 months safely even though observed 
from 6 to 9 months. 

It might be mtercsting to give a summary of one of the cases showing 
the most frequent relapse* 


Case. 

P«m in 4eft hypocbondrmm ti>d fever 6 dsys Spleen 3F + Spleen punetum cm*i 
tree V,3C 3U0O pub 

28a4I to H 10 41 Tartar emetic gismi 24 1 10 41 sfebrile 

25 10 4 1 Fever recommenced, fpleea 4F + W.B C. 2,800 
27 1041 to 14 11 41 Tsrtsf emetic gi»in» 5 i 
191141 Incomplete re»poji»e W.B C 4,2fl0 rplecn 4F + 

1 12 41 to 18 12 41 Dainidino stObene I 15 gisniine* 12 12.41 afehrile 
22 1 2,4 1 Spleen 3F + 

24 12 41 Sent out on awit leave but tetumed 29 12 41 for idimniitrctTve renrm 
\\BC 1,200 “**««« u aovc raoom 

13 1 2 Fever recommenced up to 102 to 103* F Spleen enlarged m flP o- 
21 1 4. to 12.2 42 Dattudmo itflbeoe l-OI gramma to or -f- 

10 2 42 Developed pnetmwni* 



Afflwik aplmi IF orir 
vrja3ji» 

I-t-t-tt. No fcTO for S3 dm S«it to cwmJoctot ormp. 

•>4 4 42 Rq dmJ nt d «ii frrrr lOl t« 102 F *nd ipirm bck* HminBoB T 

3> 4 42 to 23 5 42 Ontxddku ttilben* » 13 pm ere w ArymW E 42. 

«6.42 Sp»«n 3F -r &rer 2F - W B C a^"“ 

« ' 42. Relj?>*r «l*«i ffF - 

20 7 42 to 25542 Ltt* *ah«iamr '‘15 p onmy t H<542 ipjituaJ, dormaJ 
UvhmsMtd 

2.10 42 Lo«- fnrr a^ca. 

15 10 42 tofi n 42. AsthMcmkar ^ r c. 23 10 4 aftt-nk lll42apk«2F — 
h 1 43 tpkm IF - IViC 

20 4 43 Spttto EBji pofpabk WHI and fit ^ aan&m « itbout rtlapar 
B csnnm or cl's! 

ffriT — Tht* 1* the moR obnoui and unpt>miii No atreicb of the imaj 
uuDoo coold tx\ that a pattrat tru cured uati) h:a fevTr ceased. But the pin- 
graph OQ relapMa ahons that a ttafutnum afchnle period, after ceaaxog treat 
t oe at , of 2 to 3 (motha n oecexcarr before cure cao be aaaumed. 

Gntral C«iUzttem — Thu a of conaidenhk ealue If a paoeot gain* 
uaght tapidh- and looha well arid fe^ wreJl. be a Im hkefv to relapte than 
one itbo in *ptce of apparent cure " haogt ftre 

SpU«n — toloa there u a defimte reductmi in *se of the aptcen dunog 
the coorae, folkmd b\ progreaane dtmmutioo after va rda if a^ pafpnbte, 
relapae nor be coaideotlr expected \a alreadr metmoned oxdr two caae* 
ihoned enUrgemem more thin IF - on diaeharge 

Bloo^ Coaxt — Wh2e the «.hite blood count imprtne* woh ueatjrjtol, 
Muih of the hgutea gtren tn on earlfcr aecrnm abcma that ihu >* nor audden 
and dramatrc. The white cooni unleas tahen under «Ttnitit conditioca each 
mue vane* irrejulartN and m \fn ana nerer rcache* the figurea regarded aa 
fundard for European*. \n improved white count la, t he ref or e mcrri\ a 
conhrtnation that the cate baa nnpiwed. Conooiix enough the haemoglobin 
and R.B C are of more nhic m foUoxraig the prognnaia of the caae If thc*e 
do not rue to adetpate figure* (7l» per cent. and 4 000.000 B B.C ) it u 
pocnhle that the mfecUoa a bteot and a rebpae is posaible. 

FantfiffJ — Diaappearaoce of the pariane* from the tmue* u a ntcesjon 
ondmon to be aatafied before cure la pronounced. But ra mow carb case* 
paratitca arc scantr and difficult to bnd anxhow and toon doappear on treat 
ment When dcnxul letihcoanoida appear it u rvecemry to ensure ihai *ian 
*crapuigt axe ncpUiTe before discharge for tbe parasite* appear to pemst bm 
longer than elaev.bere 


\a cnttna ot curt there mutt ha\e been no ferer for I months ibe 
paoent roun be weD and bt and hare pined noght, hu apleen mutt hare 
ahrnnk to not more than IF — and ha blood count have noprored. while 
parasite* thoold not he demonttnUe am w he r e 



\ni SUM&IART 

^ account is given of 60 cases of kali a*ar admitted to a military hospital 
10 East Afnca. The cpideraiologj dinical feature*, complications, and post 
mortem findings arc described The treatment and enten* of cure arc discussed, 
and the success of urea stibamine in adequate dosage is emphasiied 
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CUiANEOUS LEISHMANIASIS IN NIGEIOA 

*T 

B G T ELMES UM rjLC^ * 
fYom tMd Sftdua/ jfUuarrA ImittMt/ } aia Mifrrui 
AND 

R. N HALL. MJLCA Ljtcj* 

Medical Officer n Charge Ctty HorptlaJ Kaw) 


Nigena i» included in the geojnphictl distribution of cuUneous leish 
maniflAit by Craio and Facst (1937) and Mansow Bahb (1940) but for mai^ 
years there has been considerable local doobt as to its existence. 

Smith (1932) mentions that positive findings have been reported occauon- 
ally m Northern Nigena though m a later publication (1939) he states that the 
disease has not yet been proved to occur in Nigeria- On the other hand 
McOjlloch (19^) asserts that cutaneous Jcishmamasia is definitely established 
in Northern Nigena and that sections sre the only safe method of diagnosia 
It IS to be regretted that he does not mention the number of cases proved by 
finding the parasite as this u the only reference we have been able to find con- 
firming ita occurrence m tha conntiy 

TTie Awntai ReporU of the Mf^al and Heahh Servues of Niggna for the 
years 1924 to 1941 record 131 cases of cutaneous Icuhmaniaau and fire cases 

• The sutiion are indebted to the Dowctoji or ^Xsdjcai, Saanca, Mgeria, foe tci 
mimon to puhlah and to Mr J E. KNionr Lsboiatary Sttperintendeiit, for^ 
nncroffiapin ^ 



43$ CUTAKlOCf LmatAKUn*. 

of luliHUutr but tbert » no raoorfon of po*stjTP iabonnozy finding* dunng thr* 
pmod ind it u nfe to M*um< tint m the oajonty the dugruxi* 'rr»* tolely on 
dimca! grcniods. 

McCtrLW>cM ( 1900 ) wM in ciitrge of tbc pttboJogical labomlory «t K*dun*, 
Nottbcrn dunng 1929 but hb report contain* no refctence to 

cuUneoo* Ictthminitc*, nor do tkotc of hi* ptedece*K»f* and tcccewax Tha 
laboratory aentd the whole of the Nonbein Pronnct* for many yon. 

One of u» (R. N H ) had obaetred cUmcally napKioo* caic* at Sokoto 
Nonbcm Nigtna, in 199() but w»* tioable to cxmfinn the diagnoa* micro- 
•copicaUf Further atteinpti over a number of yeara aJ Kano were abo unawceeaa- 
ful but m 1942 Idahmanu were found in iroear* from a cutaneou* aore by the 
Afncatn Tetiimc«l Aaautant at the City Hoapital, Mr S Eno Fourteen caaea 
•nere diagno»ed micro*ct>p<caiJy during that ytar bm the record of them w» 
unfortunately loat and tt u aa decided to tend amean from aubaequeot caaea to 
ibe Medical Reaeirch lortituie for confinaattoo. Ttua done and up to 
the time of unting ten cotiiirmed caaea hare been seen at Kano dunng 19t3 

Caata. 

C«u t — A Euraptan nwJe on kne (rem Martiii in Fmich Nicer Coken nporwd 
a oh naduple oken eo oee Ug «Ki(h bo wid had c ota mtaet d u atnaJl bout a tnoruh 
prenoaab 

C*M 3 — A Eojopna oulc alao £rotn hfandi, had molopk papuka on hia artaa and 
let* of t Bsastha dunujon 

Cm 3 — An Afma caak a oatm «f So oi bem Nitma but Imoa in K^tto bad 
rrpical ktWDS on tbe tht^ a tb a 4 «.eek* hoMory 

Cm 4 —A Tnpobtatmn Arab coak brmc m Kaao n ho had papule* and okm on 
bmh kf* 

Cm 6 — A E ur upc au oak froca Sana ui Nwthom Ntseri* -ahere he tucht bm 
hecoRie tidectad Ha bad ntdoktu oker* cn the leca of 9 tnontha A nation 

Cm 6 — An Afrtcmn femaU trotn ScAoto Nanhem Ni*am, * bo had bmt m Kaoo 
for a T«rr Sha had axuoaire ukmtKn of the mchi bmtt and nunwaota fiaJonn fcaeiUj 
««Ta fwxod in dio txacan n weQ « ktthraann Tbo can «aa ptuhobiy tropka! akneharv 
pha«edacm tupcniapoaod on oixaneou* faahmaraaaa The oiacaae araa ttned to be of 
n rrv nth * donban 

Caw ^ 8 and 8 — Afnean maka, natma Kano arfaolwd atn^ leuom on tha am. 

Cm to — An African raaSe natnu ot Kano wuh an tadoieiu: uket of the kjf 

lo all the case* the fecotia coofuroied t\ith the tettbook deacnption of 
oncntil ton and they retponded «ell to treatment with tartar cnictK The 
paraawea found ra ameai* atained by ILeiahnun a atain ucrc cypKal ofLmlwiaw* 
trvf)Ka aod eUubrted the range m alec and ahape aaaoaated tnth thu apectea 
A aetaonri irtcuiCTice, towards the end of tbe mna, baa been noted The apeoea 
of aandfly ocrumng in this are* of Nigen* hate not yet been identified Kano 
ta situated about 12* N 8 5® E. and Mtradt bea tome ISO mile* to the oorth 
tieat Tbe French Medical Officer there. Dr D \fi*aa m a peratmal ctwn 
murucation, aute* that cBttnwa* kaahmamatt* n not uncommon m hia duttict. 
In Southern Jsigma, nboae gec^raphkal boundtnea are apprtmmatefy 4 to 
9* N and 3^ to 11 E cutaneoua ksahmamam ha* not yet been prored to 
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Cues 

Eitermvc uIc«»tion of 
the nght breast. 
Numerous funform 
bacilli in the smears ts 
weU as leishmania. 
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of rw but there ts no mcntiim cf positive Uborstory findings dunog this 
period *nd u rt ««fc to sttotne thtt m the msjority the ^gnocs !!•» •olely on 
ditDcd grounds. 

McCutiOOi tvM in charge of the pstboiogiol lubonrtory »1 Kidutu, 
>.orthcm Isigen*. daxtr^ 1929 but ha report cotitimi no reference to 
cutaneous Itabmi niam , nor do those of ba predecestori tod satxctMTS. T*hrt 
laboratory •en'cd the nhede of the Northern Provinces for many years 

One of ta (R- N H-) bad obaetTed chwealiy tuiptaous cases »t Scioto 
j^oithern higtn*, in bert was unable to confirnj the diagnom micro- 

scopically FurtherattetaptsoverannmbcrofTtarsttKsnouerealsoimsaccess- 
ftil bat m l&t2 ieabmxma were found m KDetra from s cotaaeous sore bv the 
\fncin Tcchmcsl Assiftant it the City Hospital. Mr S Exo Fourteen cases 
were dagnesed nnercsCDpIcaO\ during that year but the record of them sm 
unfortoAstely lost md it ma decided to said Muear* from subierjueoi esses tc 
the Mcdicsl Rcsesjcch Insatnte for confirmaoon Tha was done and up b 
the tnne of wntmi' ten confirmed cases hs\e been seen it Ksno dimng 194. 

Caob. 

CsM 1 — A Eurepesn oaaie on tens from \Ufsdi m Ft r oc ii Sisrr Coiom reper 
»nh mohfpk ukm ao eot )tf »had) be mid fasd etezzanen) a email bco* s v 
pevnMshr 

Cm 2 — K Europam ctaie also from hUradt. had malopte pspuhs on hu srr 

tegs of 1 C Modi » UuiiiHJii 

Cm t — As Afrtcta male « cgttnc of Sotohero Nigtm but lirtrif m F 
npKsJ imom oo the thigh « ch i 4 veebs bmorf 

Cm -4 — A Topoheman Amb tmk tmngr la Kaoo who lad fwpule* aiMt b. 

bodi iefa 

Cm 5 — \ EoKipestt nisle i om Z*n* m Northern Nitma wbers be naiiht b.. 
becocoF rntret d He had mdolent ukxn oe the legs of 3 momhs donttort. 

Cm* African fexDaia fnw soLoio Noetbmi Nigem, »ho f»d been la Kant 

f s * \eax "obe hsd extencm aWmno of the ncht bnM and casMiota hmfocm bsolli 
« ere firoed tn the msear* m w«£1 ss tew hm a nis ears was profaahfr troptcaJ aiougfuBg 

pt ot edaerui tuperaoposod on entaoeou* leohrastBasis The dactte «« rated ta be of 
i* romrtis duration 

Csif* " ^ eW ^ — African male* oamo ef Katko who had ringi* koom on the amt. 

Cm — An Afncan nmU natm of Kano, with an mdofent ufcatr of the ler 

In *U the esses the lenocs conformed vmh the textbook desenptum of 
uiKrntaJ sore and they re^xjnded wcU to treatment with txrtir emetic The 
parmsitft found m smeiii aUmed by I-eahman a sum were typksl ofLnsfmsvt 
troptca and eviubited the range id tne and shape wsoasted mth this apeews. 
A seasonal madeiice, towitds the end of the mini, has been noted. The species 

crfiandfli occurring tn tha ires drh.igettslme not TCt been Identtfied Kino 
» tinijicd about 12“ h 8-5 E., and Alarwfa Ues some 150 tmlea to the oorlh 
west Hk French Medical Officer there, Dr D A nujet, m i pcmonal com 
momcattocu ttates that cotaneous lefahoataasu u cot uncooirotni m his dwtnet. 
In Southern Nigeria. wboK gcognpWcii btroidanes iix ippTDvimajeiy A to 
9* \ and "1 to 11 E cutaoeoos toahmanttais has cot \et been pr 
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occur though many suapiaoua Icatona hate been exammcd at the Medical 
Reaetrch Institute over a number of years It is interesting to note that m the 
French Csmeroons twenty cases vrerc confirmed m 1935 and 1936 by Herv^ 
(1937) He itatet that they occurred m the southern part of the temtory which 
adjoms the eastern boundary of Southern Higena. 

Hu obscrraticrtu should stimukte further search for the parasite in our 
Southern Province*. 


Summary 

The occurrence of cutaneous leuhmaniasu in Nigeria is noted Ten cases 
affectmg both Afncans and Europeans were confirmed by findmg the parasite 
Eight occurred m the northern part of the temtorv and two came from Maradi 
m French Niger Colony 
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ABDOMINAL PAIN IN THE DIAGNOSIS OF EARL1 
KALA-AZAR. 

Wf 

EDNRIND BURKE, lacj Luca <edik) ljltja (oju.) 
WofifCj Ogtcrr irargaUm MtdittJ AmacUtm. Auam 


COLE, Cosora^ end RoBtxsos (1W2) hevc recorded a rery merato,* 
«rr« of ca«, of Ld. ,z«- ,n e battalron of the Krng . African RiflL In theif 
report thej itate imce all rcerc under medical care from the outset a 

™re accumle p.^re of the d,.ea« am be obumed than mould be po«,ble 
from tta study o^poradic cases entermg anl hospitals. This u v^trae 
frr unle« a number of a^ can be under obsersauon from the very Sn^ 
of their lUnes. «d later followed up oyer a long period (which is ooVmS 
m cml hospital practice as a rule-especially the " foUowmg up 

««amin^tenaes m the usual descnption of kalaa^ are b^d 
m fwrtmTti pitticulai^ mterests me is the report of abdominal pain 
m fwrteen cases of t^ aenes Cole «id his fellow worker, quote, “ ^ 

of them vomiting The literature I have searched so fat (Indian 
^r worlA the llth ediuon of Atman, Trupiraf fhreoio f 
Nuudis KclaA-.ar (1927) hs. ronm.ned cTSerence fo‘ ^ 
and to mj mind, diagnostic, symptom of early or insidious kala-.auw^^5f 
m known endemic areas, such as the Disttct wherem I^, ^ 

for man) years. I ma) say that this early symptom has bee^W l 
of wha. ha, Uter turned out to be definite kda .ear m 
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u rcffird* trntintJit and chotcc of drugs. Com and hu coUcaguca acorn to 
hare been ui^lari} uafomirtaie TJie ethaustioa of all Bajer auppliet of 
neo-*tibo«n, toiuattboaan ao widely faroored pre War ha* been a great 
blow to dl engaged m anh kala-aaar work. ! ha^ had to resort to the Jc*« 
fa\oure<i urea aobamint neo-atibene, or abburnu In ray note* on kaJa-azar 
pubhibcd recently loc, ot^ 1 made an appeal for a Bntisb foolproof eqmva 
lent of the German iwo-atibo«an — the best drug I had e\cr used before the 
\\at Recent aaroples of the GUto Labotatonci product atihatm promise 
to be the (British) answer to my plea It u a pentaisJem snooxiny solution, 
■nd capable of ettfaer mtnsmoscular or tatmerwxfli tdroimstnition The 
raakers claim this substance to be as active and u free from timarj at the 
GtrTOaji product I hope to be able to endoese these claims after the pertoRsI 
tnal of stibatin (at pcesem proceeding) ts completed. 

The following case notes wiU I think, suffice to lUuttrxte the significance 
of the early symptom of abdominal pam in kals-wxar — 

Casa — — Cootie jriri sped 1'* 

Hikd severe ejufsstnc pstn ib Nermnber Anmded oiu-pittKTTa cbnic Tof 

MtK days and hws discharseTl Renmied on I th Jsnuary beoRisc of tncrcssc of 

pwn wnh ihsi tl sies Adautred to fvis^tsi «z>d keyu under obscrrs&osv Routine sJtkhrde 
aad OiQ|m »*» negetpr* or sdnussior There -sss smart anuwts after food ik th 
occsMintl diarrhoea and c o n iptsi nf of {ndjgcsaoa and frett wetJmeat The mocm h»d 
becosM rvrr tftm meo November IM- Appetif* and nmsuc clean, but paaent 
" afnod » ear “ Notbso* else found on cartful cas p amM on. a sswOPW bcirtj nn 
iim mad fatmc psIUstirt tre acn wai «idi ao success I sd^ned s furrher blood test 
to dm aftu aJm.sM»j' 'Hus ores Chopra a test wta ■*- trad the aldehyde u- 4- ism try 
drftraeely eooclmhe However laea stihamxne «xs ordered fortlrmth in v>ra of the 
TTTwisJ ease hmwy r eporte d After rhe therd Hycetsen of 0 IS gremme the serere pun 
erased and also the omtting WcAnm ass hoatvo' ceireToe and no aohds could be 
retained Emacution profressed The durrtioe^ had ceased. On 2Jkh Januarr [143 
a couth developed — a ndld hconc+wos There w«s no temperature thnaichnti the tUneaa 
Urea snbajianc was Kfupotanh • thhtkl -ming lo die tavnehma On lit Fetrrusrj— 
only days after adnwsaioo — drspnore <a -urred and the paoem djed a few truoaitc* lawr 

Space tkws not permit of the recording here of other cMa which ended 
more ^pptfy Indeed, it « hardly necei*ir«i as the history is so sinukr ith 
reference to the symptotmtologv ot Uis axar Mjcntctc Bur» (I<442) says cm 
page ISl of the latest edition of his tcvibool — 

“ The onart of the disease may be either gradual or suddee. In the former 
instance it cannot be diagnosed at all on clinical gnninds, etc. 

B> long and csrchil obsemtion 1 beUev c I urn m i position to state dtfi 
mtely that the necogmtjon of the ttgmfjcsncc of the symptom discussed (even 
though It may be seen only in 2 or J per cent of cases) provides a due to the 
diagnosis on dimcal grounds of those gradual (or rerfy) cases referred 
to by Ma.’tsos Bahsu It rrmsl he clearl) appreciated thtt it it not my daim 
that abdonuntl pain per « u s dehaite sign of ksla-«uar in sH case*. There 
are many typical or scute esses of Lab sw wheh pve no hutort of abdotmiul 
pain at all To my ramd the sMoptom, as I ha c deaenbed it, of abdominal 
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pam some diarrhoea and a tuspiaou* fiundy history all justify — m the absence 
of proof of any sort to the contrary — a diagnosis of early or insidious kala-azar, 
especially m definitely epidemic or endemic areas. It should be known and 
borne m mmd by all workers m such areas and I consider that the symptom 
occurs often enough to warrant its mclusion m the future m the ord in a r y text- 
hoc^ of tropical medicine among the Itaa known early symptoms of the 
disease. 

To conclude, it ma y be observed that a reference to the intestinal or gastnc 
pathology of kwla tiar would suggest that the cause of this abdominal pain 
IB no doubt due to excessive congestion or even actual blocking of the capil- 
laries of the gastnc mucosa with Icishmanja. In cerebral malaria the capiUancs 
become blocked with resultant irritation of the brain and severe headache, 
and the same occurs m cerebral human trypanosomiasis, so the kala-azar 
analogy of the cause of gastnc pain is surely not unreasonable. Finally there 
IS a sumlar explananoo m my opinion, for the severe backache which I have 
often observed m cases of malarial nephntis which so commonly affects children 
m this Distnct of Mangaldai and eUendiere m Assam. It would be gratifying 
to have some other colleague s corroboration of my observations in connection 
with this interestmg symptom of early abdominal pain 

So&aiART 

1 Abdominal pam ts often diagnostic of early kala-azar 
Z This symptom, m my expenence, occurs m endeimc areas m 2 or 3 
per cenL of all kala tzar c a se s, and this is often enough, m my opimon, to 
warrant its addition m future to the general description of the emly symptoms 
m text books. 

3 A family history must ahvays be taken and is of great value, in certam 
cases, for amvmg at a correct and early diagnoats even with negative laboratory 
findings. 

4 Stibatm a new British product of pentavalcnt antimony m solution, 
pronutes to equsl former Bayer kala-azar remedies 
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AN UNUSUAL CASE OF KAI>A-A2AR SUCCESSFULLY TREATED 
WITH STILBAMIDINE 

BY 

M. A- SHELUM caft bjuauc.* 

H Q AfiAffe Eait Fartt 


Corporal S P aged 25 of the Gredc Ann) waa admitted to hospital 
on 2Sth July 1942, with e three months* history of lassitude, fe\er, and Joss 
of weight. 

He was bom on the Greek tsUnd of Ucana. In 1939 he left his home for 
Samos, to carry out his compulsory military training 1940 found him m 
Thrace from whence he went to Albania, scning m the Greco-Itahan Wax 
In June 1941, he returned to Ikana He left as a fugitive in early September, 
1941 It u reasonably ccrtam therefore, that infection occurred in Ikana. 

On cibnuwon. 'linn esnsaated, dark young man with hollow cheeks 
dry hair receding on his forehead protuberant abdomen. He was pale but 
cheerful Weight 114 lb Urine Nj^D Teeth throat, and tongue showed 
no abnormality No enlarged glands were palpable in the axiliae, groins or 
neck The cardiovascular and central nervous tysteras showed no abnormality 
A pleural rub was heard at the nght base posteriorly No free fluid was detect^ 
m the abdominal cavity The spleen was not palpable- The liver was palpable 
3 inches below the right costal raarguu The edge was hard, but not tender 
Temperature 100* F pulse, + respirations normal 

Ten da)t later there was no dinical change except that there seemed 
to be incgular consobdauon of the nght base- A 4-hourly temperature pulse 
and respiration chart showed a remittent pyrexia fluctuating between 93-6® and 
103* F The pulse was normal m relation to the temperature and the respira- 
tion rate was not raised The following investigations had been done to date 
Repeated blood smears for malana parasites and spirochaetcs were negative. 
Six stools for amoebic and cj'its and Bittorsia ntmsom were negative. Three 
blood cultures were sterile Three serological cxanuoations for typhoid, 

• I »m extremely Rnteful to ProTesKU- AdEW for h» mnluible miidance tn 
mamganent of thj* c»e 
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pairntyphoKl A&B •bortu*, meUtcnftt and typhio fcrer* uert negiUve. 
Htcmoglobm, 62 per fmt. Red blood cells, 3,900 000 \\Tiite blood cells, 
5,200 PoIymorpfKmudcir 60 pef cent fyinpbotytcs, 33 per cent mono- 
nudetrs, 1 per cent, eosmopHle*, 1 per cent No pnnubvc white cdli uere 
seefL Blood p ressu re 100/55 Straight X r*y of chest showed Right 
disphiagm n»ed up to the fourth mterspscc. Small area of coosolidaboo 
above diaphragm. Left cheat nornia] No evidence of tuberculosis.” 

Treatwtent 

One gram of emetine daily for 4 days, was given. Stools cximined on 
these days were negative for amoebae and cyats After the second mjecdoo 
he complatoed of pam and teodemeaa In the hver region, and this dmpfiexred 
after the fourth grain of emetine. TTiere was no appreciable diminution m 
the use of the hver and the fever continiicd remittent About thia time it was 
obaerred that there was a tendency — not marted — for the temperature chart 
to show a double daily rue Also noteworthy especially in new of the pro- 
longed pyrexia , were the patient s general feeling of well being and hu excellent 
a pp et i te The fonrwI»geJ reaction waa stroogiy stfid instantly poaitTve. Sternal 
ptrtctnre was done and the marrow joice sown on few tubes of Locke blobd 
agar and tn addrtian 2 c.c of venous blood waa sown OD ■ fifth tube. In all 
the tubes flageQatea of letahmana were found after 9 days 

Two coureea of salbanudme were gtreo with an mtervil of 17 days betwreen 
the two ccmriea. In the &nt couiee 23 mjecuons were giren Starting with 
50 mg dally the dose was increased to 100 tag daily und a total of 2 gnmmea 
had been given In the second couiae fifteen injectionj were gjvtn. Cotnmenc 
mg with 50 mg daily the do« was incr ease d to 100 and finally to ISO mg 
daily until a total of 2 grammes hsd been given. In both counes together 
4 grammes were given. Relevant mvcstigationa, including the serum proteins, 
done before, during, and after are tabulated below 
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A SHELLni 


M9 

At the end of the first coune the patient felt vrell had gained 5 lb m 
weight and his blood picture had improved. The abnormal signs at his right 
base had gone and this was confinned by \ ray, which showed no abnormahty 
with both diaphragms movmg well His Uver was smaller palpable only 1 inch 
below the costal roargin Hu temperature remained down 10 days after the 
commencement of the course However m view of the grossly abnormal blood 
proton figures which persisted (the exceptionally high total protein and the 
distorted albumin globulin ratio) it was dcaded to give the second course of 
ttilbamidine 

The drug was supplied in powder form m ampooUes each contaimng 
I gramme The rcquir^ quantity was weighed out and placed m a small 
stenlc conical flask. About 2 c.c, of anaesthetic ether was added the night 
before use and the flask lightly stopped with cotton-wool to allow evaporation 
overnight. The addition of ether would not have been necessary had the 
weighing been done imder stenlc conditions One hour before administration 
20 C.C. of chemically pure stenle water was added to the now dry powder and 
thu was dissolved by carefuUv rotating the flask. The injection waa theri given 
intravenously and tlowl) The vem used invarubly thrombosed and towards 
the end of the first course small veins on the backs of the hand Kid to be used, 
the injection being given with a hypodermic needle. For this reason the early 
injections of the second course were ©ven into the mote penphetal veins. 
On /onf occasions some of the solution penetrated the tissues. The patient 
complained of immedwte pain. However m no case did the pam pemst for 
longer than 2 houn and there was no abscess formation, Adrcnalm was ready 
for use dunng injectioos but was never used. Flushing of the face was noticed 
sci-eral times dufing the second course when 150 mg dose* were given The 
injections were given 1 hour before the midday meal The patient remained in 
bed during the treatment. He was given calCTum and \ntflmm preparations by 
mouth and a liberal diet nch m carbohydrate*. 

The scrum protem analyses m this case are of interest because of the high 
globulin albumin ratio after the first course of treatment, figure* which arc 
unusually high even for kala azar Another interesting feature is the f*a that 
at no time during the illness was the spleen palpable 
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ASTHMA PRODUCED BY ASCARIS INFESTATION 

BT 

K VIGORS EART.R, MJ) (lond) dt^l (btdicet),* 

- Jrf* hUdico Hospilal da Ntgnlof Pent lot* Surjecn^ Caaadum ^Itrthaai Nacy 


An tccount of an asthmatic attack that appeared to be directly related to 
ascans infestation scans to be luffiaently interesting to ment recording Tlit 
case occurred at sca» on board a ship of the Canadian Merchant Navy drr 
limitaticms of mantime medicine account for the paucity of laboratory w-n — 
connection with the case. 


C<at Hutcry 

J M , aged 22 negro native of Montserrat, Bntish West In£a, 
seen on the mgfat of 12th Apnl, 1942. At that lime he wu sitting cc c-e 
outside the sick bay tus h^ds pressed tightly to the deck so « t f ^ 
accessory respiratory muscles mto play He was extremely 'ytaTc£, a- 
with cold extremitiet and feeble pulse. He was also eitrer^y cerr r- 
at what was to him a novel experience and was convinced ihit te m -r 
die. Whilst I was preparing an adrenalm injection the pttuzt rzrxed 
frothy very bflc-stain^ material, in winch were moving tirst 
worms. Unfortunately these were thrown overboard befer* 
be detennmed. Almost immediately afta vomiting tie ^ 

great rehef and although I gave him the adrenalin mjecto:, f 
symptoms might have cleared up without any raedicatjca 
There was no family history of asthma or any other aCenv 
patient had hved m Montserrat all his life with the ecen:^ The 

Sl Kitts and the present voyage, m which he had gone ^ ^ 
He was positive that this was the first asthmatic attad tSc = Canatfa- 

his hfe and gave no history of hay fever or urticant £- had ^ 

and unknown nature of the malady that had caused k. ^ ^ 
first seen. Cer-:£ed 


• I have to thank Dr H. H Batlty of St. KQchsel, fiti*- 
perfottoed In connection with the tbore inrcstigKboo tad 
ascans anticen. 
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Ajnon rtODCOD it ajcuui 


The patient w« tmted next <ky with bcryiroofcmoi CO 1 gnmme, 
combmed wrth pre lod pott trrnutijge purgtoea with magnoinro mlphite 
AD ftooli p*»ed by the patjeot dunng the eiuuing treric were cartfoDy aetrehed 
for ■ tiinn none waa fotmd. A aecond treatment with hcxylrcaorcinol Eke 
wixe yielded negative renJu Stool rpcameni, crammed sahore in Barbadof 
were negitnc for ot» or protozoa. Slin te»t> — both icfa tch and intraderma] — 
utinp an atjoeooa ertraet of preacned Aitatm were poaitrrt. 

Dunnp the re« of the Dme that the patient waa under my oba e rr a tion be 
never apam bad an aathmatK: attack oar did be ahon any other aUergre manlfeata 
don. Unfortunately about 1 month later he kat hi* life when the ahip on 
which wc mere aerving waa torpedoed by the enemy 

DanuJtoH 

Aathma produced by adult Asc*m and their emanationa t* described by 
IfAXfEN (f^), ftwT (la^ Ciuro and Fkvtt (1940). Hashs (1929) describe* 
cases ui which the asthma peramed sa long a* the panenta were infoted with 
worm*, hot diaappeared the moment they were Tcmoved, Bsci(MV!< has 
stated, however that persona — at tbown by akin testa — may retam teantmty 
to the a«cara tndgen long after the worms hare been r em oved and also that 
acme persona mar acquire a aensitinty aa a result of contact with infected 
todindoak. 

In thu case it appears that the padcot nia aenaitne to ascaru^andgen bat 
ahowed DO clmical manifesunoo of b* aenaionty oniij an attack of asthma waa 
precTptcited by d>e czugratioa of three worms from the small mtestme into the 
stomach It seem* very likely tiut tbe*e three wonn* alone were the cause of 
the man s trouble, as n cleared up innDcdiaiely they were crpcDed. It aho 
seems hkeh- that the three worms vomited up represented the sum total of the 
padenta ascxns mfescedan. as no further evidence of lofestatiOQ was ever 
dis co ve r ed. 

Stsnuar 

1 An atuiA of asthma, probably cau*cd by migrating adult Autru ta 
described 

2 Sim ik r manifestations described by other ohaervera are dneussed 
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